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EXPLANATION 

or THB 

Characters made Use of in this Treatise. 



s Equal to The Sign of Equality ; as, 4 qrs.= 1 cwt. sig- 

nifies that 4 qrs. are equal to 1 cwt. 

-- Minus or leas The Sign of Subtraction ; as, 8 — 2 ^ 6 ; that 

is, 8 less 2 is equal to 6. 

+ Plus or more The Sign of Addition ; as 4 + 4 = 8 ; that is, 

4 added to 4 is equal to 8. 

X Multiplied hy The Sign of Multiplication ; as, 4 x 6 = 24 ; 

that is, 4 multiplied by 6 is equal to 24. 

-¥ Divided hy The Sign of Division ;; as, 8 -f- 2 = 4 ; that is, 

8 divided by 2 is equal to 4. 

2357 Numbers placed like a fraction likewise de- 

-^- note division ; the upper number being the 

dividend, and the lower the divisor. 

The Signs of Proportion ; as, 2 : 4::8 : 16; 
that is,as2i8to4sois8to K). 



I Is to \ 
i:so is > 
: to ) 



7-2 + 5 = 10 Shows that the difference between 7 and 2 

added to 5 is equal to 10. 

9 — 2 + 5 = 2 Signifies that the sum of 2 and 5 taken firom 

9 is equal to 2. 

A line over any number of figures implies that 
they must he taken together, or the last charac- 
ters would read thuSj 9 minus 2 = 7 plus 5 
eqiuxl to 12. 

^ Prefixed to any number signifies the Square 

Koot of that number. 

^y Signifies the Cube Root. 

4^ Denotes the Biquadrate, or fourth Root. 
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COMPENDIUM OF ARITHMETIC. 



THE INTRODUCTION. 

Arithmetic is the Art or Science of computing by Numbers, 
and has five principal or fundamental Rules upon which all 
its operations depend — ^viz., Notation or Numeration, Ad- 
dition, Subtraction, Multiplication, and Division. 

Numbers are expressed by the combination of certain 
characters or figures — viz., 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, which 
signify respectively Zero or nothing j one, two, three, four, Jive, 
six, seven, eight, nine. 

Notation teaches how to form combinations of these figures 
so as to express any given number. 

Numeration teaches the value of any such combinations. 

NUMERATION TABLE. 

Millions. Thousands. Units. 



p^ *s ^•s A? "s oy 



PiSBQ ^SR 3^3 9 ^s 




*^| & ^S "-is «^o 

887 664 821 

800 000 000 

80 000 000 

7 

6 

6 

4 
3 
2 O 
1 
Rule. — ^There are three periods; liie first (on the right 
hand of the table), units; the second, thousands^ and the 
third, millions; each consisting of three figures or places. 
Reckon the first figure of each firom the left hand, as so many 

B 



Notation by Roman Letters. 



Huudreds, the i^ext as bo msBy Tens, and the third as so 
many single Ones of what is writtea oyer them. Thus 
above, the first period on the left hand is read — ^Nine hundred 
eighty-seven millions ; and so on for the rest. 

Write dovm in proper figures thefoUomng Numbers : 

Twenty-three; two hundred and fifty-four; three thou- 
sand two hundred and four; twenty-five thousand, eight 
hundred and fifty-six; one hundred thirty-two thousand, 
two hundred forty-five ; four millions, nine hundred forty- 
one thousand, four hundred; twenty-seven millions, one 
hundred fifty-seven thousand^ eight hundred thirty-two; 
seven hundred twenty-two millions, two hundred thirty-one 
thousand, five hundred and four ; six hundred two millioiiB, 
two hundred ten thousand, five hxmdred^ ' 

Write dovon in Words at length the following Numbers : 

85 2017 519007 5207054 65700047 

59 5201 754058 2071909 900061057 

172 20760 6900080 70054008 521900790 

NOTATION BT EOMAN IJETTERS. 

Thirty 
Forty 
Fifty 
Six^ 
Severity 
Eighty 
Ninety 
Hundred 
Two hundred 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundred 
Eight hundred 
Nine hundred 
One thousand 
One thousand eight 
hundred and sixty- 
six 



I 


One 


XXX 


n 


Two 


XL 


in 


Thiree 


L 


IV 


Four 


LX 


V 


Five 


LXX 


VI 


Six 


LXXX 


VII 


Seven 


XG 


Vlli 


Eight 


G 


IX 


Nine 


CG 


X 


Teu 


COO 


XT 


Eleven 


COCO 


XII 


Twelve 


D 


XTI 1 


Thirteen 


DO 


XIV 


Fourteen 


DCO 


XV 


Fifteen 


DCCC 


XVI 


Sixteen 


DGCGO 


XVII 


Seventeen 


M 


XVIII 


Eighteen 


MDCCCLXVI 


XIX 


Niaeieea 




XX 


Twenty 





ADDITION 

TEAeBZS how to add two or more numbers together, to malqs 
one whole ot, total number, called the Sum, 

Rule. — Care must be taken in placing the fi^;ures one 
under the other, so that the units-figure may come under 
the units-figure, the tens under the tens, and so on. Then 
add up the first row of units from the bottom to the top; set 
down the units-figure of the number thus found under the 
units-row ; and carry on the tens-figure to the tens-row, and 
so on, continuing to the last row, at which set down its total 
amoimt. 

Proof. — ^Begin at the top of the sum, and reckon down- 
wards ; if the restdt is the same as before, the sum is supposed 
to be right. 

EXAMPLES. — I, 



(1) 276 


(2) 


1234 


(3) 


75245 


(4) 271048 


110 




7098 




87502 


825476 


4T« 




8814 




91474 


107584 


854 




6782 




82145 


625608 


271 




2548 




47258 


754087 


852 




709 




21476 


279786 



«< 



<5) What i« tib« »uni of 48, 401, 9747, 8464, 2268, 814, 
974 J Ana. 17206 

(6) Add together 246084, 298765, 4Z821, 68658, 64218, 
6876, 9«21, and 640. Am. 780,628 

(7) If TW giTe A M6, B £104, C ^$274, D £891, E £708, 
bow much in given in all ? Ana. £1528 

(8) How mjmf daya ar^ thefo in the tw^Lre calendar 
sumJltiM J Ans. 866 

SUBTRACTION 

Teaches how to find the difference between two numbers, t.^*) 
the remainder when the less is taken firom the greater. 

Rule. — ^Place the less under the greater number, taking 
care that the figures are in their right places, as In addition. 

8 2 



4 Mvltiplication. 

Then, beginning with the tinits-figures, subtract the lower 
figure from the upper, and set down the remainder under that 
row, and so on. If the lower figure is greater than the upper, 
add 10 to the latter, set down the remainder now, and add 
(or carry) 1 to the lower figure in the next rowj and so on. 

Proof. — Add the remainder and the less line together, and 
the result should be the same as the greater line. 



EXA> 

From (1) 271 
Take 154 


IPLES. — II. 

(2) 4754 
2725 

(5) 271508 
152471 


(3) 42087 
34096 


* 

Remainder 117 




Proof 271 

From (4) 452705 
Take 327616 


(6) 3750215 
3150874 





(7) From 96 thousand and twenty take 5701. 

Ans. 90319. 

MULTIPLICATION 

Teaches how to increase a given number (called the Multt- 
pltcand) to as many times its original magnitude as there are 
units in another number (called the Multiplier). The result 
is the Product of the two mmibers. 

Rule. — Begin with the figure that stands in the imits 
place of the mtdtiplier, and multiply with it the first figure of 
the omits place of the mtdtiplicand. Set down the umts, and 
carry the tens in mind till you have multiplied the next 
figure in the multiplicand by the same figure in the multi- 
plier ; to the product of which add the tens you kept in 
mind, setting down the tmits ; and proceed as before till the 
whole line is multiplied. 

Proof. — ^Make the former mtdtiplicand the mtdtiplier, and 
the multiplier the multiplicand; the result should be the 
same aa before. 



Multiplication. 









MULTIPLICATION 


TABLE. 








1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


2 
3 


4 
6 


6 


8 


10 
15 


12 


14 


16 

24 


18 
27 


20 
30 


22 
33 


24 
36 


9 


12 


18 


21 


4 
5 
6 


8 

10 
12 


12 
15 
18 


16 


20 


24 
30 
36 


28 
35 
42 


32 


36 


40 


44 


48 
60 
72 


20 
24 


25 
30 


40 
48 


45 
54 


50 


55 


60 


66 


7 

8 

9 

10 


14 
16 
18 
20 


21 

24 
27 


28 
32 
36 


35 

40 
45 


42 

48 


49 
56 


56 
64 
72 
80 


63 
72 
81 


70 


77 


84 

96 

108 


80 
90 


88 
99 


54 


63 


30 


40 


50 


60 


70 


90 


100 


110 


120 


11 
12 


22 
24 


33 
36 


44 
48 


55 
60 


66 
72 


77 

84 


88 
96 


99 
108 


110 


121 


132 
144 


120 


132 



EXAMPLES. — in. 



MultipHcand (1)25104736 (2)52471021 (3)7925437521 
MultipHer 2 3 4. 

Product 50209472 



(4) 27104107 X 5 (5) 231047 x 6 (6)7092516 x 7 
(7) 3725104 X 8 (8) 4215466 x 9 (9) 2701057 x 10 
(10) 31040171 X 11 (11) 698854 x 12 

When the Multiplier is more than 12 and less than 20, 

Miiltiply the multiplicand by the units figure in the mul- 
tiplier, and add the back figure to the product, of which put 
down the "units, and carry the tens to the next ; repeat the 
same through the line, adding the last tens to the last figure 
in the multiplicand. 



6 Multiplication* 

EXAMPLES.— rV. 

Multiply (1) 4710572 
By 13 

Product 61287436 



(2) 6107252 X 14 (5) 6653210 x 15 

(3) 9205716 X 16 (6) 6251721 x 17 

(4) 9215324 x 18 (7) 2571341 x 19 

When the Multiplier consists of -several figures^ 

There must be as many products as tbere are figures in the 
Multiplier. Be careful to place the first figure of erery 
product under the figure you are multiplying by. Add the 
several products thus together, and their sum will be the 
total product. 

EXAMPLES.—- V. 

(1) 271041071 X 5147 (2) 62810047 x 1608 
(8) 170925164 x 7419 (4) 9500985472 x 61879 

When ciphers are among the figures in the Multiplier, 

They may be omitted in the working ; but great care must 
be taken in pladng the first figure of thd next product as 
many places further, to the left hand as there are ciphers 
omitted. 

EXAMPLES. — ^VI. 

(1) 7561240325 x 57002 (2) 562710934 x 59003 

When ciphers are at the end of the Multiplicand or* 

Multiplier^ or both, 

They may be omitted in the working, but the number Of 
ciphers that were left out must be placed on the right hand 
of the total product. 

EXAMPLES. — ^VII. 

(1) 7271000 ^ 52600 (2) 7483700 x 975000 

When the Multiplier is compounded of two or more single 

figures multiplied together. 

Multiply by one of these figures, and the product by the 
next, and so on, and the final product will give the answer. 



Division, 7 

EXAMPLES. — ^VIII. 

(1) 921563 X 32 (2) 716241 x 56 • 

DIVISION 

Teaches how often one number (called the Divisor) is con- 
tained in another (called the Dividend). The answer is 
called the Quotient, 

EuLE. — When the Divisor does not exceed 12, 
Find how often it is contained in the £rst figure of the 
dividend; or if the first figure be less, take two figures; 
set down the number, and carry the overplus (if any) to the 
next in the dividend as so many tens; then find how often 
the divisor is contained therein, set it down, and continue 
the same through the line ; if any number is over, it is 
called the remainder. 

Peoof. — Multiply the quotient by tfco divisor, add the 
remainder, and the result ought to be the same as the 
dividend. 

EXAMPLES. IX. 

(1) 725107 •: 2 (2) 759654 -=- 4 (3) 523103 4- 6 
(4) 720387 -*. 7 (5) 2547325 -r- 8 (6) 5906308 -r 11 

When the Divisor is a composite numhet*y 

Find what two numbers, being multiplied together, make the 
number; then divide the dividend by either of them, and 
that quotient by the other. This will give the quotient re- 
quired. If there be a remainder to the first line, and none 
to the second, that remainder is the true one ; but when 
there is a remidnder to the second line, the true remainder is 
thus found. 

Rule. — ^Multiply the first divisor into the last remainder, 
and to that product add the first remainder (if any)< 

EXAMPLES. — ^x. 

1) 310473 -■ 27 (2) 7210486 +. 35 
3) 9174835 ^ 56 (4) 9958748 -r 64 
/ 2)89347397 



Si 



16 



8)44673698—1 

5 Bemr. 



5584212 



~1 

-2j 



8 



Division. 



When the Divisor exceeds 12, and is not a composite number. 
Find how many times the divisor is contained in an equal 
number of figures on the left hand of the dividend ; but if the 
first figure of the divisor be larger than the first in the divi- 
dend, take one figure more, and place the number of times 
in the quotient. 

Multiply the divisor by the quotient figure, and place the 
product under the dividend; subtract one from the other, 
and bring down the next figure in the dividend, place it after 
the remainder, and proceed as before. 

When the figure is so brought down, and the remainder is 
then less than the divisor, place a cipher in the quotient, 
and bring down another, or as many more as may be found 
requisite, till it will divide, remembering to put a cipher in 
the quotient for each so brought down ; continue in the 
same manner until the whole is done. — ^Proof, as above. 

EXAMPLES. — ^xi. 
Divisor. Dividend. Quotient. 

29)4172377(143875 



29 

127 
116 

112 
87 

.253 

232 



29 



1294875 
287750 

2 Rem. 



4172877 Proof. 



.217 
203 



147 
145 



(1) Div. 7210473 by 37 

Ans. 194877f| 

(2) Div. 42749467 by 347 

(3) Div. 734097143 by 5743 

(4) Div. 1610478407 by 

54716 

(5) Div. 4973401891 by 

510834 

(6) Div. 51704567874 by 

4765043 

(7) Div. 17453798946123741 

by 31479461 



Re mr. . 2 

WTien there are ciphers at the end of the Divisor, they 
may be cut off; and as many places fi:om off the Dividend, 
which must be annexed to the Remainder at last. 



Tables of Money, Weights, and Measures. 



EXAMPLES. XII. 



(1) 271|00)254732|21(939 

(2) 5721|00)7253472|16(1267 

(8) 273|000)752473|729(2756 

(4) 215|000)6325104|997(29419 



TABLES OP MONET, WEIGHTS, AND 

MEASUEES. 



Marked 

Farthing. 
Halfpenny. 
Three Farthings. 
Farthings. 

4= 1 Penny. 
48 = 12=1 Shilling. 
960= 240= 20= 1 Pound. 



MONEY. 

Marked 

4 Farthings make 1 Penny - d, 
12 Pence — 1 Shilling - «. 

20 Shillings — 1 Pound - £ 





SHILLINGS AKI 


> PENCE TABLE. 




Shillings. 


o. V. S. 


d, s, d. 


d. 8, d. 


8. l. 8. 


110 are 5 10 


40 are 3 4 


100 are 8 4 


20 are 1 


120 — 6 


48 4 


108—9 


80 — 1 10 


130 — 6 10 


50 — 4 2 


110—9 2 


40 — 2 




60 — 5 


120 — 10 


50 — 2 10 


Pence. 


70 — 5 10 


130 — 10 10 


60 — 8 


d, 8. d. 


72 — 6 


132 — 11 


70 — 8 10 


20 — 1 8 


80 — 6 8 


140—11 8 


80 — 4 


24 — 2 


84 — 7 


144 _ 12 


90 — 4 10 


30 — 2 6 


90 — 7 6 


150—12 6 


100—5 


36 — 3 


96 — 8 


160 — 13 4 



TBOY WEIGHT. Marked 

24 Grains make 1 Pennyweight... < ". ' 

20 Pennyweights 1 Ounce oz. 

12 Ounces 1 Pound lb. 



1 Weights and Measures. 

Grains. 

24 = 1 Pennyweight. 
480 = 20 = 1 Ounce. 
6760 = 240 « 12 = 1 Pound. 
By this weight are weighed gold, silver, jewels, electuaries, 
and all liquors. 

25 lb. is a quarter of a cwt. — 100 lb. 1 cwt. — 20 cwt. 1 ton 
of gold or silver. 

The standard for gold coin consists of 22 parts, or caratSif 
of pure gold, and 2 carats of alloy ; a carat being one-twenty- 
fourth part. In weighing diamonds, a carat is 3 j^ grains. 

AVOIRDUPOIS WEIGHT. Marked 

{dr 

16 Ounces • 1 Pound lb, 

28 Pounds 1 Quarter. qr, 

4 Quarters or 112 lb. 1 Hundred Weight cwt, 

20 Hundredweight... 1 Ton ton, 

19|Hundred Weight... 1 Pother /oth. 

Drams. 

16= 1 Ounce. 
256= 16= 1 Pound. 
7168= 448= 28= 1 Quarter. 
28672= 1792= 112= 4= 1 Hundred Weight. 
673440 = 35840 = 2240 = 80 = 20 = 1 Ton. 

By this weight are weighed all metals, except gold and 
silver, and all commodities that are subject to waste; as 
groceries of every description, provisions in general, Ac. 

Onepound avoirdupois is equalto 14oz. 1 1 dwts. 15^ grs. troy. 

Silks are weighed, some 24 oz., others 16 oz. to the lb. 

There are several other denominations in this weight that 
are used for particular goods, viz. : 

lb, 

A firkin of butter 56 

soap 64 

A barrel of anchovies ... 30 

— soap 256 

— raisins 112 



A stone of iron shot, ) * . 
or horseman's weight / ^* 



lb. 
A stone of butcher's meat 8 

A gallon of train oil 7^ 

A puncheon of prunes... 1120 
A truss of straw 36 

new hay 60 

old hay 56 

Thirty-six trusses are a load. 



Weights and Measures. 
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CHEESE AND BUTTER. 



lbs, 

A clove, orhalf Stone * 8 

A wey, in Suffolk, 32 cloves, or 256 

A wey, in Essex, 42 cloves, or 386 



WOOL. 



lbs. 

A clove 7 

A stcme 14 

A tod... 28 



lbs, 

A wey, or 6^ tods 182 

A sack, or 2 weys 364 

A last, or 12 sacks 4368 



APOTHECABIfiS' WEIGHT. 



20 Grains... make 1 Scruple 



<«« 



3 Scruples 

8 Drams.. 

12 Ounces.. 



Marked 

'Ma 






1 Dram... § 

1 Ounce Ji 

1 Poimd 



drains. 
20 = 1 Scruple. 
60 = 3=1 Dram. 
480 = 24 = 8 = 1 Ounce. 
5760 = 288 -96 = 12 = 1 Pound. 

Apothecaries, Druggists, and Chemists, compound medicines 
by this weight, but they buy and sell drugs by avoirdupois. 

The Apothecaries* pound and ounce, and the pound and 
ounce troy, are the same, only differently divided and sub- 
ditid«d« 



CLOTH MEASUKE. 



2\ Inches make 1 Nail, 

4 Nails 

4 Quarters 

3 Quarters.... ,, 

5 Quarters... .^•.••. ), 

6 Quart«rs. «.!«..»* 



Miifked 

{in. 
n. 



}> 
>> 



j> 



1 Quarter qr. 

1 Yard yd. 

1 Flemish Ell F. E. 

1 English Ell E.E. 

1 French EU Fr. E. 



J 2 Weights and Measures. 

Inches. 

2i= INail. 

9 = 4=1 Quarter. 
36 =16 = 4=1 Yard. 
27 =12 = 3 = 1 Flemish EU. 
45 = 20 = 5 = 1 English Ell. 
64 = 24 = 6 = 1 French Ell. 

LONG MEASURE. 



Marked 
cov. 



3 Barley corns... make 1 Inch < • 

12 Inches „ IFoot ft. 

3 Feet........... „ 1 Yard yd. 

6 Feet „ 1 Fathom fatL 

5 J Yards „ 1 Rod, pole, or perch . rod, p. 

40 Poles „ 1 Furlong fur. 

8 Furlongs „ 1 Mile mile. 

3 Miles „ 1 League ... leag. 

60 Miles „ 1 Degree deg. 

Barleycorns. 

3 = 1 Inch. 

36= 12= 1 Foot. 

108= 36= 3 = 1 Yard. 
594= 198= 16J= 5^= 1 Pole. 

23760= 7920= 660 = 220 = 40 = 1 Furlong. 

190080 = 63360 = 6280 =1760 =320 = 8 = 1 MHe. 

A degree is 69^ miles nearly, but in geography reckoned 
60 miles. A mile is 1760 yards. 

This measure is commonly used for length only, as distance 
of places, &c. 

Horses are measured by the hand of 4 inches. 

Note. — ^The mile in England contains 1760 yards, but its length varies 
in different countries — ^viz., in Russia, it is 1100 yards ; in Italy, 1467 ; 
Scotland and Ireland, 2200 ; Poland, 4400 ; Spain, 5028 ; Germany, 
5866 ; Sweden, 7283 ; Denmark, 7238 ; Hungary, 8800. In France 
they reckon by leagues ; the small league is 2933 yards ; the mean league, 
8666 ; and the great league 4400. 



Weights and Measures, 
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WINE MEASURE. 

Marked 

{pt8, 
qts. 

1 Gallon gal, 

1 Anchor of brandy anc, 

1 Runlet run, 

^Hogshead j^ hhd, 

1 Tierce tierce, 

1 Hogshead hkd, 

1 Pipe or butt pipe, butt. 

2 Pipes or 4 hogsheads 1 Tun tun. 

By this measure all brandies, spirits, perry, cider, meady 
vinegar, honey, and oil are measured. 

Pipes vary considerably in quantity, according to the kinds 
of wine they contain, viz. — 

Pipe of Madeira 110 gallons. 

Ditto of Sherry ^. 130 

Ditto of Port 138 

Ditto of Claret 126 



2 Pints make 1 Quart 

4 Quarts 

10 Gallons, 

18 Gallons. 
31J GaUons. 

42 GaUons. 

63 Gallons. 

2 Hogsheads 



» 



99 



V 



ALE AND BEER MEASURE. 



2 Pints make 1 Quart 

4 Quarts 

9 GaUons 

2 Firkins „ 

4 Firkins, or 2 kilderkins „ 
1^ Barrel, or 54 GaUons „ 

2 Barrels „ 

3 Barrels, or 2 hogsheads „ 






Marked 
jpts, 

\qt8, 

1 GaUon gal. 

1 Firkin Jir, 

1 Kalderkin kil, 

1 barrel bar, 

1 Hogshead of beer hhd, 

1 Puncheon pun, 

IButt butt. 



Note, — ^The imperial gallon, which is now by Act of Parliament the 
same for wine, ale, and beer, contains 10 pounds avoirdupois of distilled 
water ; its cubic content is 277rf^ cubic inches. 

N.B. — A barrel of salmon or eels is 42 gaUons. 

A barrel of herrings 32 gaUons. 

A keg of sturgeon 4 or 6 gaUons. 

A firkin of soap «... 8 gaUons. 



14 Weights and Measures. 

DBT MEASURE. 

Marked 

2 Fmtg make 1 Quart i^f^' 

2 Quarts ••., ..,. „ 1 Pottle •••» pot 

4 Quarts ,, 1 Gallon •••« gaL 

2 Gallons «»«•,. „ 1 Feck ......•••^*. pt> 

4 Pecks ,..,, ,, 1 Bushel ,,^. bush, 

2 Buahels •» „ 1 Strike m« strike. 

4 Buahels «... ,| 1 Coomb coomb. 

2 C!oombs, or 8 bushels • • • „ 1 Quarter f.» qr. 

5 Quarters ^^ 1 Wej or Load weif^ 

2 Weys ^.,„ „ 1 Laat. •••••.«#.... last. 

Solid Inches* 

268|= 1 GaUon. 
6$7i^ 2= IPeck. 
2150*= 8= 4« 1 Bushel. 
4300*= 16= 8= 2- 1 Strike. 
860l|= 82= 16= 4- 2= 1 Coomb. 
17203*= 64= 32= 8= 4= 2= 1 Quarter. 
86016 =320 = 160 = 40 = 20=10= 6 = 1 Wey. 
172082 =640 = 320 = 80 = 40 = 20 = 10 = 2 = 1 Last. 

This measure is so called, as- it is used principally for all 
dry commodities, such as wheat, barley, and grain in general ; 
sand, salt, fruit, oysters, &q, 

A load of com is 5 bushels ; a cart load is 40 bushels. 

The standard bushel is 18^ inches diameter; and 8 inches 
deep. 

KofB.— TIm load of 5 bmilielt ia a «adC| and BMant a load for a man 

or a bone i the weight is about S| owt. 

COALS. 

8 Bushels ••«•»•........*•»• majce 1 6adL 

12 Sacks, or 36 bushels. •« - „ 1 Cluildron. 
21 Chaldrons ....•«.... „ 1 Score. 

In London coals are sold by weight. 



Tables of Time. 16 

TIME. 

Marked 

60 Seconds • make 1 Minute < 

( m, 

60 Minutes^^. •••»•••• ,, 1 Hour hour. 

24 Hours ,, 1 Bay ^. day. 

7 Days .•... „ 1 Week week. 

4 Weeks „ 1 Month mo. 

13 Months, 1 day, 6 hours, or ) ^ y^^ ^^ 

d6d Days,5ho.,48min.,55sec. J *' ^* 

SecoBdfl. 

60= 1 Minute. 

8600= 60= 1 Hour. 

86400= 1440= 24= 1 Day. 

604800 = 10080 * 168 »= 7 = 1 WeeL 

2419200= 40320= 672= 28 = 4 = 1 Month. 
31557600 = 525960 » 8766 = S65df6A = 52u; IdQh^l Year. 

• 

Though the year is commonly reckoned 365 days 6 hours, 
it is accurately ascertained to contain 365 days, 5 hours, 48 
minuteBi and 55 seconds. 

To know the Days in each Month. 

Thirty days hath September, 
April, June, and November ; 
February hath twenty-eight alone, 
All the rest have thirty and one ; 
Exe^t leap-year, and then's the time 
Febmazy's diiys are twenty-nine. 

To know when it is Leap-Tear, 

Divide the year by four, and if there be no remainder it 
is leap-year ; but whatever figure ia ov^r, denotes the number 
of years since. 

The Quarter Days are 

Lady-day.. 25 March. 

Midanmmar-day ...... 24 June. 

Midbtaehnas-day ••.... 29 September. 

Christmas-day 25 December. 



J 6 Square and Solid Measures. 

SQUARE AND LAND MEASUItE. 

Marked 

144 Inches make 1 Foot \ feet 

9 Feet „ 1 Yard yd. 

100 Feet „ 1 Sq. of Flooring sq. flooring. 

272i Feet „ 1 Rod rod. 

40 Rods, Poles, or Perches 1 Rood rood. 

4 Roods, or 160 Rods,) -. A^^«rx^T««^ ^» 

or 4840 Yards..: } ^ ^"^^ °^ Land... acr« of la. 

640 Acres „ 1 Square Mile ...8q,mile. 

30 Acres „ 1 Yard of Land... ycf. Zan(/. 

100 Acres ,, 1 Hide of Land... Atitf o/ ^ 

IncheB. 

144= 1 Foot. 

1296= 9 = 1 Yard. 
39204= 272i= 30^= 1 Pole. 
1568160 = 10890 =1210 = 40 = 1 Rood. 
6272640 = 43560 =4840 =160 = 4 = 1 Acre. 

By this measure is measured whatever has length and 
breadth ; such as land, painting, plastering, flooring, thatch- 
ing, plumbing, glazing, &c. 

Land is measured by a chain of 4 poles long, which is 22 
yards, or 66 feet; and contains 100 links. Ten chains in 
length, and 1 in width, make an acre. 

SOLID MEASURE. Marked. 

1728 Cubic Inches ...make 1 CubicFoot / ^"f *J*- , 

I cub, foot. 

27 cubic Peet , {^SS°/Sh"}i^/e«r. 

TIMBER. 

40 Feet of round Timber ) , m y j 

Or 50 Feet of hewn Timber / ^ ^^^ ^^ ^^• 

By solid measure are measured timber, and whatever has 
length, breadth, and depth. 

Boards of all widths are commonly sold by feet in length 
only, and not by square feet, imless so specified. 



Compound Addition. 17 

108 solid feet, i.e., 12 feet in length, 3 in breadth, and 3 
deep ; or commonly, 14 feet long, 3 feet 1 inch broad, and 
3 feet 1 inch deep, is a stack of wood. 

128 solid feet, t.6., 8 feet long, 4 feet broad, and 4 feet deep, 
is a cord of wood. 

In geographical and astronomical calculations, 

60 Seconds make 1 Minute. 

60 Minutes „ 1 Degree. 

30 Degrees „ 1 Sign of the Zodiac. 

12 Signs „ 1 Great Circle. 



ADDITION OF MONEY, WEIGHTS, AND 

MEASURES. 

Rule. — Add the first row or denomination together, as in 
integers, then divide the sum by as many of the same deno- 
mination as will make one of the next greater, setting down 
the remainder under the row added ; carry the quotient to 
the next superior denomination ; continue the same to the 
last row, which add as in simple Addition. 

Proof. — Cut off the top line, and the total of the remain- 
ing lines added to the top line will be the same as the answer. 

EXAMPLE s. — ^XIII. 





MONEY. 


• 


(1) 


(2) 


(3) 


(4) 


£ 8, d. 


£ 8. d. 


£ 8. d. 


£ 8. d. 


2 13 51 


27 7 2 


35 17 3 


75 3 7 


7 9 4i 


34 14 7i 


59 14 7i 


54 17 li 


5 15 4^ 


57 19 2i 


. 97 13 51 


91 15 41 


9 17 61 


91 16 1 


37 16 8i 


35 16 5| 


7 16 3 


75 18 7| 


97 15 7 


29 19 7i 


6 14 7| 


97 13 5 


59 16 5^ 


91 17 3r 


39 6 7i 









18 



Compound Addition. 



(5) 


(6) , 


. (^) 


(8) 


£ *. d. 


£ *. rf. 


£ «. (f. 


£ 8. d. 


257 1 51 


625 2 4i 


21 14 1\ 


73 2 li 


734 3 7f 


179 8 5 


75 16 


25 12 7i 


595 5 3 


260 4 7i 


79 2 44 


96 18 5i 


162 14 7J 


975 3 5i 


57 16 5J 


76 17 3 


207 5 4 


254 5 7 


26 13 8| 


97 14 1 


798 16 7f 


879 4 5| 


54 2 7 


54 11 74 






• tf 





(9) 


(10) 


. (^^> . 


(12) 


£ ^. <;. 


£ «. d. 


£ «. ^ 


£ «. d. 


127 4 7J 


261 17 li 


31 1 li 


27 18 5 


525 3 5 


379 13 5 


75 13 1 


16 12 9J 


271 5 


257 16 7f 


89 19 6i 


9 IS 8 


524 9 1 


164 18 5 


97 17 3^ 


18 2 7* 


879 4 b\ 


726 2 ^ 


86 13 5 


87 19 1 


215 5 8| 


859 6 8 


24 16 3^ 


56 19 1} 











TBOY WEIGHT. 



(13) 




(14) 




• (15) 




oz, dwt. 


gr. 


Ih, osf. 


dwu 


lb, oz, dwt 


gr. 


5 11 


4 


7 1 


2 


5 2 15 


22 


7 19 


21 


3 2 


17 


3 11 1:^ 


14 


3 15 


14 


5 1 


15 


3 7 15 


19 


7 19 


22 


7 10 


11 


9 1 13 


21 


9 18 


15 


2 7 


13 


3 9 7 


23 


8 13 


12 


3 11 


16 


5 2 15 


17 











Compound Addition, 
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AVOIRDUPOIS WEIGHT. 





(16) 




(17) 




(18) 




lb. 


oz. 


dr. 


cwt. qt. lb. 


t. 


cwt. or. 


lb. 


152 


13 


16 


25 1 17 


7 


li- 2 


12 


272 


14 


10 


72 3 26 


5 


5 d 


14 


. SOS 


15 


11 


54 1 16 


2 


4 1 


17 


255 


10 


4 


24 1 16 


3 


18 i 


19 


173 


6 


2 . 


17 19 


7 


9 3 


20 


625 


13 


13 


55 2 16 


8 


5 1 


24 













apothecaries' weight. 





(19) 








(20) 






lb 


5 I 


9 


m 


% 


3 


9 


gr. 


17 


10 . 7 . 


1 


7 


B 


1 





12 


9 


5 2 


S 


3 


1 


1 


1 


• 17 


27 


11 1 


2 


9 


10 


i 





14 


9 


5 6 


1 


7 


5 


i 


1 


15 


37 


10 5 


S 


3 


9 


» 


S 


13 


49 


— 7 





7 


1 


4 


1 


18 







clots MfiA3UB£i« 



(21) 

yd. qr. 
185 3 


n. 
3 


(22) 
EE, qr. 
272 2 


1 


70 2 


2 


152 1 


2 


95 3 





79 


1 


176 1 


3 


156 2 





26 


. 1 


79 3 


1 


279 2 


1 


154 2 


1 







c 2 
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Compound Addttion, 



LONG MEASURE. 



yd. 
225 


(23) 

feet in. 

1 9 


5ar. 
1 


72 


(24) 

m, Jur. 
2 1 


P- 

19 


171 


8 


2 


27 


1 


7 


22 


62 


2 8 


2 


85 


2 


5 


31 


897 


10 


1 


79 





6 


12 


154 


2 7 


2 


61 


1 


6 


17 


137 


1 4 


1 


72 





5 


21 







LAIID MSASUBE. 





(25) 






(26) 




a. 


r. 


J»- 


a. 


r. 


!>• 


726 


1 


81 


1232 


1 


14 


219 


2 


17 


827 





19 


1465 


8 


14 


181 


2 


15 


879 


1 


21 


1219 


1 


18 


1195 


2 


14 


459 


2 


17 















WINE MEASXTBE. 





(27) 






(28) 




hhd. 


gal. 


qt8» 


r. 


hhd. 


^aZ. 


qU. 


31 


57 


1 


14 


8 


27 


2 


97 


18 


2 


19 


2 


56 


3 


76 


13 


1 


17 





39 


2 


55 


46 


2 


75 


2 


16 


1 


87 


38 


8 


54 


1 


19 


2 


55 


17 


1 


97 


8 


54 


8 







Compound Addition. 
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ALE AKD BEER MEASUBE. 





(29) 






(80) 




bar. 


fir. 


gal 


hhd. 


gal. 


qts. 


25 


2 


7 


76 


51 


2 


17 


8 


5 


57 


8 


8 


96 


2 


6 


97 


27 


8 


75 


1 


4 


22 


17 


2 


96 


3 


7 


32 


19 


8 


75 





5 


55 


38 


8 







DRY MEASURE. 



75 


(81) 

bu. 

2 


pJcs. 
1 


laste, 
38 


1 


(82) 

qU. 

4 


5 


pks. 
3 


41 


24 


1 


47 


1 


8 . 


6 


2 


92 


16 


1 


62 





2 


4 


8 


70 


18 


2 


45 


1 


4 


3 


3 


54 


17 


3 


78 


1 


1 


2 


2 


79 


25 


1 


29 


1 


8 


6 


2 







TIME. 





(88) 






(84) 




w. 


d. 


h. 


». 


a. h. m. 


sec. 


71 


8 


11 


57 


2 15 42 


41 


51 


2 


9 


95 


8 21 27 


51 


76 





21 


76 


15 37 


28 


95 


8 


21 


53 


2 21 42 


27 


79 


1 


15 


98 


2 18 47 


88 











22 



SUBTRACTION OP IfONET, WEIG]^S, AND 

MEASUSEB. 

• . ... 

Rut«K. — Subtract as in Integers, only i^lien the lower figure 
is greater thaa the upper, borrow so inany of that denomina- 
tion ag make one px the ne^^t superior, a4(ling them to the 
upper, from which take the lower ; set down the difference, 
and carry one to the next higher denomination. Or, 

When you borrow, instead of adding to the top figure, 
subtract the lower from that number, and add the remainder 
to the top figure. 

Pboof. — ^As in Integers. 

EXAMl^LES.— ZIV. 



Borrowed 
Paid 



MONET. 



£ 8^ d, 
715 2 7i 
476 3 8i 



IJpmainstopay 238 18 lOi 
Proof 



715 2 7j- 



Lent 
Received 



£ 8. d. 
316 3 5i 
218 2 If 



i^P^a 



£ 8. d, 
87 2 10 

79 3 7i 


£8. d. 
3 15 IJ 
1 14 7 


£ 8. d. 
25 2 5i 
17 9 4 


£ 8, d. 

37 3 41 
. 25 5 2i: 






•^ 


* 



£ 8. d. 

321 17 U 
257 14 7 


J5 8. d. 
59 15 3i 
36 17 2 


£ ^. d. 
71 2 4 
19 13 7f 


(10) 
£ 8, d. 

527 3 5i 

13^ 5 7l r 

4 ' 











Compound Subtraction. 
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TROT WEIGHT. 



Bought 
Sold 

Unsold 



(11) 

lb, oz, dud, gr, 
52 1 7 2 
39 15 7 



(12) 

lb, oaf. dwt, gr. 

7 2 2 7 

5 7 15 



(13) 
lb. oz, dr, 
35 10 5 
29 12 7 



AVOIRDUPOIS WEIGHT. 

(14) 

Qwt. qrs, lb, 

35 1 21 

25 1 10 



(15) 
T. cwt. qrs. lb, 
21 12 7 
9 13 5 



apothecaries' weight. 



(16) 

ft g 3 & 
5 2 10 
2 5 2 1 


(17) 
ft g 3 9 ^r. 
9 7 2 1 18 
5 7 8 1 18 







cloth measure. 





(18) 






(19) 




yds. 


qrs. 


n. 


:ee. 


qrs. 


n. 


71 


1 


2 


35 


2 


1 


3 


2 


1 


14 


3 


2 







long measure. 



(20) 
yds, ft, in, 
107 2 10 
78 2 11 



lar. 
1 
2 



(21) 
leag, mi. fur^ po. 

Ul 2 6 29 

58 2 7 88 
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Compound Subtraction. 



LAND MEASURE. 



(22) 




(23) 




a, r. 


P- 


a, r. 


P- 


175 1 


27 


825 2 


1 


59 


27 


279 3 


5 







WINE MEASURE. 



hhd. 

47 
28 


(24) 
gal, qts, 
47 2 
59 3 


pi. 
1 



tun, 

42 

17 


(25) 
hlid, gal, 

2 37 

3 49 


qts, 
2 
3 




, 



ALE AND BEER MEASURE. 





(26) 
oar. fir. 
25 1 
21 1 


5 


(27) 

27 27 
12 50 


qts, 

1 
2 







DRY MEASURE. 



(28> 
qu, hu. p. 
12 I 2 
35 2 3 


(29) 
qu. hu, p, 
65 2 1 
57 2 3 







(30) 
ch, hu. p. 
79 3 
51 7 1 



TIME. 



(31) 

yrs, mo. we. da, 

79 8 2 4 

23 9 3 5 


ho, 
34 
19 


(32). 

min. sec. 
42 45 
53 47 
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MULTIPLICATION 



OF SEVERAL DENOMINATIONS. 



Rule.—- Multiply the first denomination by the quantity 
given, dividing the product by as many of that as make one 
of the next, setting down the remainder, and add the quotient 
to the next superior, after it is multiplied. 

If the given quantity is above 12, multiply by any two 
numbers which, multiplied together, will make the same 
number; but if no two numbers multiplied together will 
make the exact number, then multiply the top line by as 
many as are wanting, adding it to the last product. 

Peoof. — By Division. 



£ 8. d. 
35 12 7i 
2 


£ 8. d. 
75 13 li 
3 


£ 8. d. 
62 5 41 
4 


£ 8. d. 
57 2 4| 
5 


71 5 2i 









EXAMPLES. — XV. 



(1) 



8. d, 

18 yds. of cloth at 9 6 

per yard. 

9x2 = 18 9 



4 5 6 
2 

8 11 



(2) 



£ 8. d. 

26 tons of coal at 1 2 6 
per ton. 8 

8x3 + 2 = 26 

9 
3 



27 
Top line X 2 = 2 5 

29 5 



(3) 21 ells of Holland, at 7s. 8^d. per eU. 

Ans, £8 Is. lO^d. 

(4) 85 firkins of butter, at 15s. 3Jd. per firkin. 

Ans. £26 155. 2^d. 

(5) 75 lb. of nutmegs at 7s. 2|d. per lb. Ans. £27 25. 2ld. 
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(6) 97 cwt. of cheese, at £1 5s. 8d. per cwt. 

Am, £122 9«. 8d 
7) 127 lb. of tea, at 4s. 3d. per lb. Ans. £26 19*. Od 
^8) 135 gallons of mm, at Ts. 5d. per gallon. 

Am, £50 iB. dd. 
(9) 74 ells of diaper, at Is. 4|d. per ell.. Ans, £5 Is. 9^. 

(10) 6 dozen pair of gloves, at 1^. lOd. per pair. Ans. £6 12«. 
When the given quantity consists of ^, J, divide the price 

^7 i) 4 1 when | divide the price by ^, and that quotient by 
J, which add to the product of the quantity given. 

(11) 25^ ells of Holland, at 33. ^^d. per ell 

d ^ 

5 6x5»e6 





16 


6 




4 



4 
1 


4i = 

8i = 


= 25 


4 


6 


_0| = 


= 25i 



(12) 75 J ells of diaper, at Is. 3d. per elL 

Ans. £4 14s. 4tid. 

(13) 19^ ells of damask, at 4s. 8d. per ell. 

An$, £4 2s. lO^d. 

(14) 35^ cwt. double refined sugar, at £4 15s. 6d. per cwt. 

Ans. £169 10s. 3d. 

(15) 154^ cwt. of tobacco, at £4 17s. lOd. per cwt. 

Ans. £755 15s. 3d. 

(16) 117^ gallons of gin, at 12s. 6d. per gallon. 

Afis. £73 5s. 7^^. 

(17) 85f cwt. of cheese, at £1 7s. 8d. per cwt. 

Ans. £118 12s. 6d. 

(18) 56| cwt. of sugar, at £2 X8s. 7d. per cwt. 

Ans. £166 4s. 7^^ 
(10) 96 J cwt. of currants, at ^ 15s, 6d, per cwt. 

Am. £267 15s. dd. 
(20) 120 J cwt^ of hops, at £4 7s. 6d. per cwt, 

Ans. £528 5s. 7Jdf. 



Compound Division. 
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(81> 

(22) 

(23) 
(24) 
(25) 



EXAMPLES OF WEIGHTS AND MEASURES. 

Multiply 9 lb. 10 bz. 15 dwt. 19 gr. by 9, 
Multiply 23 ton^ 19 CYft 3 qrs. 18 lb. by 7. 
Multiply 107 yards, 3 qrs. 2 nails, by 10. 
Multiply 33 bar. 2 firk. 3 gal. by 11. 
Multiply 110 miles, 6 fiir. 26 poles, by 12. 



DIVISION 

OP SEVERAL DENOMINATIONS. 

KuLE. — Divide tbe first Denomination on the left hand; 
and, if any remains, multiply them by as mmy of the next 
less as maie one of that; which ^d tp the next, and divide 
as before. 

Proof**— By Multiplication. 



£ 8, d. 
2)25 2 4 


£ 8. d, 

3)37 7 7 


£ 8. d. 

4)57 5 7 


£ 8. d, 

5)52 7 


12 11 2 


_ 








EXAMPLE 


S.— XVI. 





(1) Divide £1407 17s. 7d. by 243. 

(2) Divide £700791 14s. 4d. by 1794. 
.<8) Dividfi £490981 3s. 7id. by 31716. 

(4) Divide £19743052 5s. 7id. by 214723. 

EXAMPLES OF WEIGHTS AND MEASURES. 

(5) Divide 83 lb. 5 oz. 10 dwt. 17 gr. by 8. 

(6) Divide 29 tons, 17 cwt. qrs. 18 lb. by 9. 

(7) Divide 114 yards, 3 qrs. 2 nails, by 10. 

(8) Divide 1017 miles, 6 fur. 38 poles, by 11. 

(9) Divide 2019 acres, 3 roods, 29 poles, by 26. 

(10) Divide 117 years, 7 months, 3 weeks, 5 days, 
11 hours, 27 minutes, by 37. 
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BILLS OF PARCELS. 



HOSIEB*S. 

Mr. John Thomas March 7, 1866. 

Bought of Samuel Green, 

s, d. 



8 Pair of worsted stockings at 4 
5 Pair of thread ditto at 3 


6 per pair £ 
2 


3 Pair of black silk ditto... at 14 





4 Pair spun hose at 7 

6 Pair of cotton ditto ...... at 4 


6 

2 


2 Yards of fine flannel at 1 8 per yard. 

£7 12 2 

mercer'iJ. 
Mr. Isaac Grant March 7, 1866. 

Bought of John Sims, 

8, d. 
15 Yards of satin at 9 6 •nfir vard £ 


52 Yards of black silk at 6 

12 Yards of rich brocade... at 19 
16 Yards of sarsenet at 3 


- r — J 



8 

2 


13 Yards of G«noa velvet... at 27 
23 Yards of glac6 at 6 


6 

3 




£62 2 5 



LINEN DBAPER'S. 

Mr. Simon Surety 27th March, 1866. 

Bought of Josiah Short, 

8, d, 

8 Yards of cambric at 6 3 per yard £ 

49^ Tards of muslin at 2 

15 Linen sheetings ...... at 5 4 each...... 

2 Dozen table napkins... at 2 3 each 

7 Stout cotton sheetings at 3 2 each 

35 Huckaback towellings at 1 1^ each 

£17 4 64 
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HILLINER^S. 

Mrs. Bright AprH 25, 1866. 

Bought of Lucy Brown, 

£ 8. d. 

18 Yards of fine lace ... at 12 3 per yard £ 

6 Pair of kid gloves ... at 2 2 per pair 

4 Fine lace falls at 10 6 each 

2 Velvet bonnets at 3 8 each 

4 dozen Irish lamb at 13 per pair. 

2 Feathers at 7 6 each 



£23 14 



stationer's. 
Mr. Giles Harris AprH 12, 1866. 

Bought of Abel Smith, 

8, dm 

27 Beams of blue-wove note at 3 9 per ream £ 

75 Reams of straw ditto ... at 1 7 per ream 

36 Gross maffnum bonum ) . i q 

pens... r* ^ 8 per gross 

15 Beams of foolscap at 11 6 per ream 

17 Beams of ditto at 10 7 per ream 

120 Blotting pads at 1 2^each 



... 



£38 17 

grocer's. 
Mr. Richard Groves April 21, 1866. 

Bought of Francis Elliott, 

8, d. 

251b. of lump sugar at 6^ per lb. £ 

30 Bottles of pickles at 11^ per bottle 

141b. of rice at 3 perlb. 

28 lb. of Valencia raisins... at 5 „ 

15 lb. of currants at 5^ „ 

7Bo2:esoffigs at 1 10 per box 



... 



£3294 



80 Reduction. 

CH££SEHONGEB*S. 

Mr. Charles Cross AprU 23, 1866. 

Bought of Samuel Grant, 

«. d, 

8 lb. fresh Devonshire butter at 1 10 per lb. 

17 lb. Dorset butter at 1 2 per lb. 

151b. bacon at 11 per lb. 

5 dozen fresh eggs at 10 per doz. 

251b. Cheshire cheese at 11 per lb. 

£3 15 4 



^ 



REDUCTION 

Is the bringing or reducing numbers of one Denomination 
into other numbers of another Denomination, retaining the 
same value, and is performed by Multiplication and Division. 

Rule.— i^2r«l^ All higher Denominations are brought into 
lower Denominations by multiplying with so many of the less 
as make one of the greater. This is Reduction Desoeadix^. 

Secondly. All lower Denominations are .brought into higher 
Denominations by dividing with so many of the less aft ittake 
one of the greater. This is Reduction Ascending. 

Note. — ^When the question contains a codipbiind nnmber, and there 
are various denominations intervening between those given and required, 
multiply or divide by such figures as may be found requisite, according 
to its respective table, that will produce the different gradations, taking 
in the odd figures, if you multiply, that correspond in name to each, till 
you obtain the answer. When division is used, the remainder is always 
of the same name as the dividend. 

Proof. — Reverse the work, that is, commence with the answer, and 
divide where you multiplied, and multiply where you divided ; or, if the 
question be not a compound number, divide or multiply the answer by 
such fi^re as will at once prodabe the given term* 

Reduction Descending. 

lSXAl«»LES.i^XVII. • 

♦ . . . 
(1) In £12, how many shillings and pence ? 

Ans, 2405. 28806f. 
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(2) How many crowns and shillings in £25 P 

Ana. 100 crownSj 500 shillings 

(3) In 57 half-crowns, how many pence and farthings ? 

Ans. 1710d 6840 far 

(4) Reduce £7 5s. into shillings and pence. 

Ans. 145^. 1740(^. 

(5) In £25 14s. Id. how many shillings and pence ? 

Ans. 514«. 616M 

(6) In £18, how many shillings, pence, and farthings ? 

Ans. 360s. 4320^. 17280 far. 

(7) How many farthings are there in 21 giiineas 1 

Ans. 21168 

(8) In £17 5s. 3Jd. how many farthings? Ans. 16673 

Eeduction Ascending. 

(9) In 1740 pence, how many shillings and pounds ? 

Ans, 145«. £7 hs. 

(10) In 6169 penc«, how many shillings and pounds ? 

Ans. 5145. £25 Us. Id. 

(1 1) How many crowns and pounds in 500 shillings ? 

Ans. 100 crowns^ £25 

(12) In 6840 farthings, how many pence and half-crowns ? 

Ans. 1710c?. 57 ha\f crowns 

(13) How many pence, shillings, and pounds are there in 
17280 farthings ? Ans. 4320cl. 360«. £18 

(14) How many sizpences, half-crowns, and pounds in 
6000 threepences ) 

Atis. 8000 sixpences^ 600 half-crovms^ £75 

Ascending and Descending, 

(15) In 180 shiUings, how many crowns and pence ? 

Ans. 26 croums, 1560 pence 

(16) How many shillings, crowns, and pounds in 60 
guineas? Ans. 1260«. 252 crowns, £63 

(17) In £63, how many crowns, shillings, and guineas? 

Ans. 252 crowns, 1260 shillings^ 60 guineas 

(18) If 103 guineas and, 7 shillings are to be divided 
eaually among 7 men, what is each to receive ? 

Ans. £16 10s. 
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(19) Seven men brouglit £15 10s. eacli to the Bank, to be 
changed for guineas : how many must they receive 1 

Ans. 103 guineas and 7^. 

TBOY WEIGHT. 

(20) In 27 ounces of gold, how many grains % 

Ans. 12960 

(21) In 3 lb. 10 oz. 7 dwt. 5 gr. how many grains ? 

Ans. 22253 

(22) In 7 ingots of silver, each weighing 231b. 5oz. 7dwt., 
how many grains? Ans. 945336 

(23) How many ingots, each 7 lb. 4 oz. 17 dwt. 15 gr., are 
in 341304 grains ? Ans. 8 

(24) In 8 ingots of silver, each weighing 7 lb. 4 oz. 17 dwt. 
15 gr., how many ounces, pennyweights, and grains ? 

Ans. 7110-?., 14221 dwt^ 341304 gr. 

AVOIEDUPOM WEIGHT. 

(25) In 9 cwt. 2 qr. 14 lb. of indigo, how many pounds ? 

Ans. i078 

(26) In 34 tons 17 cwt. 1 qr. 19 lb. how many pounds ? 

Ans. 78111 

(27) In 14769 ounces, how many cwt. ? 

Ans. 8 cwt. 27 lb. 1 oz. 

(28) Reduce 8 cwt. 27 lb. 1 oz. into quarters, pounds, and 
ounces. Ans. 32 qr. 923 lb. 14769 oz. 

(29) How many pounds in 27 hogsheads of tobacco, each 
weighing 8| cwt. ? Ans. 26460 

(30) In 27 cwt. of raisins, how many parcels, each 181b. ? 

Ans. 168 

(31) In 32 bags of hops, each 2 cwt. 1 qr. 141b., and 
another of 150 lb., how many cwt. in the whole ? 

Ans. 77 cwt, Iqr. 10 lb, 

(32) In 27 bags of hops, each 2 cwt. 1 qr. 15 lb., and 1 bag 
of 137 lb., how many cwt. together ? 

Ans, 65 cwt. 2 qr. 10 lb, 

APOTHECARIES* WEIGHT. 

(38) Beduce 27 lb. 7 oz. 2 dr. 1 sc. 2 gr. into grains. 

Ans. 159022 
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(34) In 159022 grains, how many lb. ? 

Ans. 27 lb, 7 oz, 2 dr, 1 8C, 2 gr, 

CLOTH MEASURE. 

(35) In 27 yards, how many nails ? Atia, 432 

(36) In 24 pieces, each containing 32 Flemish ells, how 
many ells English % Ana, 460 ellSy 4 qr. 

(37) Bought 27 pieces of English stufib, each 27 ells; 
how many yards ? Arhs, 911 yards, 1 qr. 

(38) In 12 bales of cloth, each 25 pieces, each 15 English 
ells, how many yards % Ana. 5625 

.LONG MEASURE. 

(39) Eeduce 57 miles into poles. Ana. 18240 

(40) In 18240 poles, how many miles 1 Ana. 57 
(41^ In 72 leagues, how many yards 1 Ana. 380160 

(42) In 380160 yards, how many leagues? Ana. 72 

(43) In 50 leagues, how many miles, yards, feet, inches, 
and barleycorns ? 

Ana. 150 milea, 264000 yarda, 722000 feet, 9504000 

inchea, 28512000 barleycorns 

(44) How many barleycorns will reach round the world, 
which is 360 degrees, each containing 69^ miles ) 

Ana. 4755801600 

(45) How many times will a wheel, that is 2f yards in cir- 
cumference, turn between London and York, which is 198 
miles 1 Ana. 126720 

LAKD MEASURE. 

(46) In 27 acres, how many roods and perches ? 

Ana. 108 rooda, 4320 perchea. 

(47) In 4320 perches, how many acres 1 Ana. 27 

(48) A person having a piece of ground that contains 
37 acres 1 pole, has a mind to dispose of 15 acres ; how 
many perches will he have lefl ? Ana. 3521 

WINE MEASURE. 

(49) Bought 5 tuns of port wine ; how many gallons and 
pints 1 Ana. 1260 gallona, 10080 pints 

(50) In 10080 pints, how many tuns ? Ana. 5 

D 
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ALE Al^D BEER MEA3UEE. 

w 

(61) In 46 barrels of beer, how many pints 1 Ans. 13248 

(52) In 72 hogsheads of beer, how many barrels 1 

Ans. 108 

(53) {n 108 barrels pf be^r, bP¥ P^any bogBhea4#1 

'4ns. 72 

DRT MEASURE. 

(54) In 120 quarters of wheat, how many bushels, pecks, 
gallons, and quarts ) 

Ana. 960 kush. 3840 peehsj 7680 gall 80720 qts. 

(55) In 30720 quarts of corn, how many quarters 1 

Ans, 120 

(56) In 273 lasts of corn, how^finy peck^ ? 4ns. §7360 

TIME. 

(57) In 72015 tpurs, how m^ny 'vyeeks ? 

Ans, 428 we^kSf 4 d^^^, 15 Aot^r^ 

(58) From November 17 to September 18 following, how 
many days 1 Ans, 299 

(59) from July J8 to December 27 following, how many 
seconds? 4w«, l?99e800 



VULGAB FRACTIONS. 



A Fraction expresses a part or parts of an integer or unit. 
A Vulgar (or common) Fraction is represented by placing 
two figures or nimibers, one above the other, with a line be- 
tween them, as ^, f , &c. The upper figure or number is 
called the numerator, and. the lower one the denominator. 

The denominator determines how many parts the unit is 
divided intOj and the numerator shows how many of those 
parts the fraction represents. 

There are four sorts of Vulgar Fractions, viz., proper j 
improper^ compound, and mixed. 

1. A Proper Fraction is when the numerator is less than 
the denominator, as |^, -I, -^^ &c. 

2. An Improper Fraction is when the numerator is equal 
to, or greater than, the denomipatpr^ as f , -J^, ^|^^, <j^c. 



Reduction of Vulgar Fractions. 35 

3. A Compound Fraction is the fraction of a fraction, as ^ 
off of ^, &c. 

4. A Mixed Number or Fraction is composed of a whole 
number and a fractioij, as 17 J, &c. 

A Single or Simple Fraction consists but of one ni|.merator 
and denominator, as 1^, 



REDUCTION OF VULGAR FRACTIONS. 

To find the greatest common measure of the numerator and 

denominator of a Fraction. 

Rule. — ^Divide the lower term by the upper, and that 
divisor by the remainder ; proceed in like manner till there 
is no remainder : the last divisor is the greatest common 
measure. 

EXAMPLES.— XVIII. 

Find the greatest common measure of -j^^. Ans, 8 

72)136(1 
72 



64)72(1 
64 

•8)64(8 
64 

(1) What is the G.C.M. of -^% 1 4m. 12 

(2) What is the G.C.M. of ^^^ ? Ans. 9 

(3) What is the G.C.M. of ^^^ ? Ans. 7 

To reduce Fractions to their loweit terms. 

Rule. — ^Find the greatest common measure for the given 
fraction, then divide both the numerator and denominator by 
the greatest common measure, and the quotients will be the 
fraction required. 

If the greatest common measure happen to be one, the frac- 
tion is already in its lowest terms ; when ciphers are on the 
right of both numbers, they may be cut ofE before finding 
the common measure. 

D 2 
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EXAMPLES. — ^XIX. 

(1) Reduce |4 *° ^^^ lowest terms. 

Common measure 8, then 8)|.^(J Answer. 

(2) Reduce -j^ to its lowest terms. Ans. -^^ 

(3) Reduce |-g-| to its lowest terms. Ans. -f^ 

(4) Reduce ^4? to its lowest terms. Ans, -^ 

(5) Reduce f|^ to its lowest terms. Ans, ^ 

(6) Reduce f^xf *^ ^^ lowest terms. Ans. f 

To find the least common multiple of two or more numbers. 

Rule. — Set the numbers in a line, and strike out any that 
are exactly contained in either of the others. Then divide 
by any number that is eicactly contained in one or more of 
the remaining numbers. Set down lihe quotient under those 
in which it is exactly contained ; also set down, under any 
that exactly contain a measure thereof, the quotient obtained 
by dividing by that measure ; and under those that have no 
common measure at all with the divisor, repeat the numbers 
themselves. Use this new line as you have used the original, 
and so on, until the numbers left in line have no common 
measure. Then multiply together all the divisors and the 
remaining numbers ; &e product will be the least common 
multiple. 

EXAMPLES. XX. 

(1) Find lihe least common multiple of S, 6, 7, 12, 14. 

Ans. 84 

(2) Find the L.C.M. of 36, 49, 28, 54. Ans. 6292 

To reduce Fractions to a common denominator. 

Rule. — The least common multiple of the denominators 
will be the common denominator. Divide this common de- 
nominator by each denominator in turn, and the quotients, 
multiplied each one by its corresponding numerator, will be 
the new numerators. 

EXAMPLES. — ^XXI. 

(1) Reduce f and 4^ to a common denominator. 
4x7 = 28 

2x7 = 14 Ans.U.and^ 

4x4=16 ^ " 
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(2) Reduce i, ^, -fij, and ^, to a common denominator. 

Ans ^n &M go* X«o. 
^7*tf. -eTor, ^^Tf, Trir> mr 

(3) Reduce :^y f , ^, f , to a common denominator. 

An.9 ggg 910 flO 210 

jtns. ^^^, ,"5^, ^^^, f^ 

(4) Reduce ^y %, ^, and ^, to a common denominator. 

Arm g7a fi«0 360 105 

^^^i -ffTir) t?ir> T¥Tr> TRT 

To reduce a mixed number to an Improper Fraction. 

Rule. — Multiply the whole number by the denominator of 
the fraction, and to the product add the numerator for a new 
numerator, which place over the denominator. 

To express a whole number as a fraction, put 1 for the denominator. 

EXAMPLES. — XSIL 

(1) Reduce 18|- to an improper fraction. Ans, ^f^® 

18 X 7 + 3 = 129 new numerator = i|» 

(2) Reduce 56^ to an improper fraction. Ans, ^f^* 
'3) Reduce 183^ to an improper fraction. Ans, 3|-f ® 

4) Reduce 13$ to an improper fraction. Ans, ^ 

5) Reduce 27f to an improper fraction. Ans, *|^* 

To reduce an Improper Fraction to its proper terms. 
Rule.— Divide the upper term by the lower. 

EXAMPLES. — ^XXIII. 

(1) Reduce -i-^to its proper terms. Ans. 18^ 

129-r7 = 18f 

(2) Reduce ^%\% to its proper terms. Ans. 56i# 



y^) xweauce '§^x lo ira proper rerms. 

(3) Reduce -|y^ to its proper terms. 

(4) Reduce 5l| » to its proper terms. 



T3" 

Ans. 183^ 
Ans. 27f 



To reduce a Compound Fraction to a Single one. 

Rule. — ^Multiply all the numerators for a new numerator, 
and all the denominators for a new denominator. 
Reduce the new fraction to its lowest terms. 



examples. — ^xxrv. 

(1) Reduce | of f of 4 to a single fraction. 
2x3x5« 30 
3x5x8 = 120 



T3ir ~" i* Ans, 
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(2) BedUce f of ^ of -j^ to a single fraction. 

(3) Reduce | of |^ of -^ to a single fraction. 

(4) Reduce ^ of f^of J to a single fraction. 

(5) Reduce f of 4 of -j^ to a single fraction. 

To reduce Fractions of one denomination to the Fraction of 
another^ but greater, retaining the same value. 

Rule. — Make the given fraction a compound one, by in- 
serting all the denominations between it and that denomina- 
tion to which you would bring it; then reduce the compaand 
fraction to a single one. 

EXAMPLES. — XXV. 

(1) Reduce 5 o^ ^ penny to the fraction of a pound. 

Ans. S of -^ of 7V= Timr 

(2) Reduce ^ of a penny to the fraction of a pound. 

Ans, -ff^ 

(3) Reduce ^ of a dwt. to the fraction of a lb. troy. 

^ns. ^ 

(4) Reduce |^ of a lb. avoirdupois to lihe fraction of a cwt. 

To reduce Fractions of one denofninatiori to the Fraction of 
another, but less, retaining the same value. 

Rule. — ^Multiply the numerator by the parts contained in 
the several denominations between it and that to which you 
would reduce it, for a new numerator,^ and place it over the 
given denominator. 

Reduce the new fraction to its lowest terms. 

EXAifPLES.— XXVI. 

(1) Reduce xwo" ^^ * pound to the fraction of a penny. 

Ans. f 
7 X 20 X 12 = 1680. f|fg- reduced to its lowest term= | 

(2) Reduce ^^ of a pound to the fraction of a penny. 

Ans. \ 
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(3) Reduce -rg^^ of a lb. troy to the fraction of a penny- 
weight. Ana. |- 

(4) Eeduce ^ir ^^ ^ ^wt. to the fraction of a lb. Ans. ^ 

To find the proper quantity of a Fraction in the known parts 

of an integer. 

Rule. — Multiply the numerator by the parts that compose 
the integer, and divide by the denominator ; reduce the re- 
mainder to the next lower denomination and divide again ; 
proceed in like manner to the lowest term, and the various 
quotients will form the answer. 

EXAMPLES.— xxyn. 

(1) Reduce f of a poimd sterling to its proper quantity. 

3 X 20 = 60 -r- 4 = 155. Ans, 16s, 

(2) Reduce 7 of a cwt. to its proper quantity. 

Ans, 3'qrs, 3 lb. 1 oz, 12^ dr. 

(3) Reduce §^ of a lb. troy to its proper quantity. 

Ans, 7 oz, 4 dwt 

(4) Reduce f of an ell English to its proper quantity. 

Ans, 2 qr, 3^ nails 

(5) Reduce ^ of & mile to its proper quantity; 

Ans, 6 furl, 16 poles 

(6) Reduce § of an acre to its proper quantity. 

Ans, 2 roodSy 20 poles 

(7) Reduce f of a month to its proper time. 

Ans, 2 weeks y 2 days, 19 hours, 12 minutes 

To reduce any given quantity to the Fraction of a greater 
denominationy retaining the same value. 

Rule. — Reduce the given quantity to the lowest denomina- 
tion mentioned for a numerator, under which set the integral 
part reduced to the same denomination for a denominator, 
and it will be the fraction required, which bring to its lowest 
tetms. 

examples. — ^XXVIII. 

(1) Reduce 15s. to the fraction of a pound sterling. 

(2) Reduce 4Jd. ^f. to the fraction of a shilling, Ans, -' 
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3) Reduce § of a shilling to the fraction of 8s. 9d. 

An9. -j^ 
'4) Reduce 3 qrs. 3 lb. 1 oz. 12^ dr. to the fraction of a 
cwt. -4«*. |- 

[5) Reduce 7 oz. 4 dwt. to the fraction of a lb. troy. 

Ans. |- 
]6) Reduce 6 furlongs 16 poles to the fraction of a mile. 

Ans. ^ 
[7) Reduce 2 roods 20 poles to the fraction of an acre. 

Ans. I 
^8) Reduce 2 weeks, 2 days, 19 hours, 12 minutes, to the 
fraction of a month. Ans, ^ 



AlDdition of vulgar fractions. 

Rule. — ^Prepare the fractions, that each be single; then 
reduce them to a common denominator, and add the new 
numerators together, under which place the new denominator. 
If the answer be an improper fraction, reduce it to a whole 
or mixed number. • 

When all the denominators are alike, add the numerators 
only together, and place the total over the denominator. 

£XAHFLES.-*XXI8:. 

(1) Add I and ^ together. -4«5- it + fr = It = ^ A 

(2) Add I, f , and | together. Ans. l|f 

(3) Add I, 4^, and f together. Ans, 4||. 
?4) Add 7| and f together. Ans, S^ 
(5) Add ^ and f of f together. Ans, ^ 

, (6) Add 5f, 6g, and 4 J together. Ans, 17^^ 

"When the fractions are of several denominations, reduce 
them to their proper quantities, and add as before. 

(7) Add f of a pound to |^ of a shilling. Ans. 16s. lOd. 

(8) Add I of a penny to § of a pound. Ans. IBs. 4:^d. 

(9) Add f of a lb. troy to ^ of an ounce. 

Ans. 9 oz. 3 dwt, 8 gr. 
(10) Add I of a ton to I of a lb. 

Ans, 16 cwt. qr. lb. 13 oz. 5J dr. 
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SUBTRACTION OF VULGAE FRACTIONS. 

Rule. — Reduce mixed numbers to improper fractions; 
compound fractions to simple ones ; and fractions of different 
denominators to a common denominator. The difference of 
the numerators, written above the common denominator, 
will be the difference of the fractions required, 

EXAMPLES. — XXX. 

(1) From I take f 

3x7 = 21 6x4 = 20 21-20 = 1 w«m. 

4 X 7 = 28 den. Ana, -^ 

(2) From f take | of |. Ana, ^^ 

(3) From 5| take ^. Ana, ^% 

(4) From |f take f . ^w^-uVir 

(5) From ^^ take + of |. Ana, ^^ 

When the fractions are of several denominations, reduce 
them to their proper quantities, and subtract as before. 

(6) From f of a pound take | of a shilling. Aria, 14*. Zd. 

(7) From | of a lb. troy take \ of an ounce. 

Ana, 8 02f. 16 dwt. 16 gr. 

(8) From |^ of a ton take f of a lb. 

Ana, 15 cwt 3 qr, 27 lb, 2 oz. lOf dr. 



MULTIPLICATION OF VULGAR FRACTIONS. 

Rule. — Prepare the given fractions, if they require it, by 
reduction ; then multiply the numerators together for a new 
numerator, and the denominators together for a new deno- 
minator. 

Bring the answer to a mixed fraction, or to its lowest 
terms, as may be found requisite. 

NoTB. — ^Before multiplying, when any numerator and any denominator 
have a common measure, cancel the pair, atid substitute for each of 
them respectively the quotient obtained by dividing by the common 
measure. 

EXAMPLES. ^XXXI. 

(1) Multiply I by |. 

Ana, 3x3 = 9 num. 4 x 6 = 20 den, -^ 
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(2) Multiply J by f A»>. ^ 

h) Multiply 48| by 13J. Ana. 672-^ 

?4) Multiply if by I of i of J. '*'"• iftSr = H 

?5) Multiply fj, by I of I of |. Am. | 

(6) Multiply f of J by I of J. ^iw. | 

{7J Multiply 5? by %. Am. 4|^ 



DIVISION" OF VULGAR FRACTIONS. 

RotE. — Prepare the fractions, if tiey require it, that each 

be single; invert the divisor oi diviBois, and proceed as in 
muItiplicatjoD. 

EZAUPLES. ZZXII. 

(1) Divide T^r by f 

Ans. 5x9 = 45nMm. 3 x 20 = 60 (fen. |J = f 

(2) Divide Vrl'y f -^"w- I 

(3) Divide 672,'VV 13f Ahs. 48| 

(4) Divide f l>y | of | of f . .dfw. -^ 
<5) Divide 9f-. Ijy i of 7. ^na. 2^ 
(6) Divide -X- hy'-l I . Ans. ^ 
(7)Dividea^hy y'l. Ans. | 

DECIMAL FRACTIONS. 

A Decimal Fraction differs from a vulgar fraction thus :— 
ItB denominator is always 10, or some power of 10, as 100, 
1000, &o., which is oot written under the numerator, as in 
vulgar fractions, but is expressed by marking off with a dot, 
from the right of the numerator, as many figures as there are 
ciphers in the denominator — prefixing ciphers if there are 
not otherwise sufficient figures in the numerator. 

Whole Numbers, of course, require no dot, or if placecl, 
it must be on the right of the figures, as 56*. 

Mixed Numbers are'whole numbers arid decimals together, 
as 21-5 means 21,!^. 

Ciphers on the right of decimals make no alteration in 
their value, as '5 is 'SO^ither of them being but one-half 
of an integer. 

Ciphers on the leit of decimals decrease their value, as '05 
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or '005 ; which is exemplified by placing a denominator 
instead of a dot, as y^, or -nnnr* 

From which it plainly appears ihat as whole numbers in- 
crease in a tenfold proportion to the left hand, decimal parts 
decrease in a tenfold proportion to the right hand. 

A Finite Decimal is that which ends at a certain number of 
places ; but an Infinite is that which never ends. 

A Recurring or Circulating Decimal is that wherein one or 
more figures are constantly repeated, as 2*75222, &c. This 
is usually expressed by placing a dot over the recurring 
figure, where only one recurs ; where there are more than 
one, over the first and last figures that recur ; and the re- 
curring part is called the rex>etend. 



ADDITION OF DECIMALS. 

RtTLE. — ^In setting dowil the numbers to be added, place 
the figures underneath those of the same value, to perform 
which the dots must stand in a direct line under ealch other \ 
then add them as in whole numbers. 

EXAMPLES,^XXXIII. 

(1) Add 72-5 + 32-071 + 2-1674 + 371-4 + 2-75 together. 

72-5 
82-071 
21574 

871-4 
. 2-75 

Answer 480-8784 

(2) Add 30-07 + 2-0071 + 59-432 + 7-1. 

(3) Add 3-5 + 47-25 + 927-01 + 2-0078 + 1-5. 

(4) Add 52-76 + 47-21 + 724 + 31-45 + -3075. 

(5) Add 8275 + 27514 + 1-005 + 725 + 7-82. 



SUBTRACTION OF DECIMALS. 

Rule. — Place the numbers under each other, as in Addi- 
tion, and subtract as in whole numbers. 
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EXAHPLES.— XXXrV. 

From -2754 
Take -2871 

Remains '0383 



(1) From 2-87 take 1-76 

(2) From 271 take 216-7 

(3) From 270-2 take 75-4075 



(4) From 571 take 54-72 

(5) From 625 take 76*91 

(6) From -107 take -0007 



MULTIPLICATION OF DECIMALS. 

EuLE. — Place the multiplicand and the multiplier, and 
multiply them, as in whole numbers ; and from the product, 
reckoning irom right to left, point off as many places as there 
are decimals in the multiplicand and multiplier together ; 
but if there should not be so many figures in the product, 
supply the deficiency with ciphers, and put the decimal point 
on the left of them. 

EXAMPLES. — ^XXXV. 

(1) Multiply -2365 by -2435 

•2365 
'2435 



11825 

7095 
9460 
4730 

Answer '0b7bS776 



(2) Multiply 2-071 by 2-27 

(3) Multiply 27-15 by 25-3 

(4) Multiply 72347 by 23-15 

(5) Multiply 17105 by -3257 

(6) Multiply 17105 by -0237 



(7) Multiply 27-35 by 7-70071 

(8) Multiply 57-21 by -0075 

(9) Multiply •007by -007 

(10) Multiply 20-15 by '2705 

(11) Multiply -907 by -0025 



When any number of decimals is to be multiplied by 10, 
100, 1000, &c., it is only removing the separating point in 
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the multiplicand so many places towards the right hand as 
there are ciphers in the multipfier, thus : — 

•678 X 10 = 5-78. -678 x 100 = 57-8. -578 x 1000 = 578. 

•678 X 10000 = 5780. 



DIVISION OF DECIMALS. 

Rule. — ^Divide as in whole numbers, adding ciphers to the 
dividend as required. Then point oflP the decimals in the 
quotient in the following way: — Subtract the number of 
decimal figures that are in the divisor from the number of 
decimals in the dividend, and the difference is the number 
of figures that must be coimted from the right to the left, 
and pointed off. 

Note. — 1. K the divisor and dividend have both the same number of 
decimal figures, the quotient will be a whole number. 

2. If the dividend has not so many places of decimals as are in the 
divisor, then so many ciphers must be annexed to the dividend as will 
make them equal. 

8. When the division is done, if the quotient has not so many figures 
as it should have places of decimals, then so many ciphers must be 
placed on the left as will make good that deficiency. 

EXAMPLES. XXXVl. 

6-321)85643-825000(13549-094 + 



1) Divide 48 by 144 
'2) Divide 217'75 hy 65 
'3) Divide 125 by -1045 
'4) Divide -709 by 2-574 
'5) Divide 5-714 by 8275 



(6) Divide 7382-54 by 6*4252 

(7) Divide -0851648 by 423 

(8) Divide 267-15975 byl3-25 

(9) Divide 72-1564 by 1347 
(10) Divide 715 by 30-75 



Note.— When numbers are to be divided by 10, 100, 1000, 10000, 
&c., it is performed by placing the separating point in the dividend so 
many places towards the left hand as there are ciphers in the divisor. 



Thus, 5784 4- 10 = 578-4 
5784 -r 100 = 57-84 



5784 : 1000 = 5-784 
5784 : 10000 = -5784 



REDUCTION OF DECIMALS. 

To rediLce a Vulgar Fraction to a Decimal, 

Rule. — ^Add ciphers to the numerator, and divide by 
the denominator ; the quotient is the decimal fraction re- 
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quired, and is pointed according to the rule for division of 

decimals. 

Note. — ^This quotient will always terminate or recur before the nam* 
ber of its figures is equal to the number indicated by the denominator. 

EXAMPLES. ^XXXVIL 

1) Reduce i to a decimal. Ans. '25 

2) Reduce ^ to a decimal. Ans. '5 
^8) Reduce I to a decimal. Ans. '75 

(4) Reduce | to a decimal. Ans. '375 

(5) Reduce |i of \% to a decimal. Ans. -6043956 + 

To reduce a Circulating Decimal to a Vulgar Fraction. 

Rule. — ^Write down the entire decimal to the end of the 
repetend, subtract from it that part (if any) which does 
not recur, and the remainder is the numerator. For the de- 
nominator, write down as many nines as there are recurring 
figures, followed by as many ciphers as there are non-recur- 
ring figures. Reduce this fraction to its lowest terms. 

EXAMPLES. — XXXVIII. 

• « • • • • 

(1) Reduce '5, 1'029, 2*85, '6, to vulgar fractiona. 

• . • • • 

(2) Reduce -089, 1-029, 2-85, -806, to vulgar fractions. 

When Monei^f Weights^ or Measures are given^ 

Reduce them to the lowest denomination mentioned, add 
ciphers on the right hand for decimals, and divide by so 
many of the same denomination as make the integer pro- 
posed : the quotient will be the answer. Or, place the lowest 
denomination with ciphers annexed to it, and divide by so 
many as make one of the next superior ; place the whole 
number given of the same name on the left of this quotient, 
and divide again by so many as make one of the next supe- 
rior ; repeat the same tiU you arrive at the decimal of the 
integer proposed. 
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EXAMPLES. XXXIX. 

(1) Seduce 5s. to the deaimal of a £. Ans. *25 

(2^ Kedupe 9s. to the decimal of a £. Ans, '45 

(8) Reduce 19s. 5Jd. to the decimal of a £. Ans, '97291 + 

(4) Reduce 12 grains to the decimal of a lb. troy. 

Ans, -00308 + 

(5) Reduce 2 qr. 141b. to the decimal of a cwt. Ans. '625 

(6) Reduce 2 furlongs to the decimal of a league. 

Ans, '0833 + 

(7) Reduce 2 quarts 1 pint to the decimal of a gallon. 

Ans, -625 

(8) Reduce 52 days to the decimal of a year. Ans, '142465 + 

To find the value of a Decimal Fraction of an Integer, 

Rule. — ^Multiply the decimal given by the number of parts 
of the next inferior denomination, cutting* off an equal num- 
ber of decimals from the product ; then multiply the remainder 
by the next inferior ; proceed in like manner to the lowest 
denomination. ^ 

EXASIPLES. — XL. 

(1) What is the value of -68464 of a £ ? 

Ans, 13s, S\d, '2544 

(2) What is the value of -002084 of a lb. troy ? 

Ans, 12 gr. '00384 

(3) What is the yalue of '625 of a cwt. ? Ans. 2 qr, 14 lb. 

(4) What is the value of -625 of a gallon 1 

Ans, 2 qaartSy 1 pint 

Addition and Subtraction of Circulating Decimals 

May be performed, with sufficient accuracy for all prac- 
tical purposes, by repeating the repetend as oiVen as will be 
seen to insure accuracy for a certain nimiber of decimal 
places. 

EXAMPLES. — ^XLI. 

Find the value, correct to 6 places of decimals, of 
(1) -5687 + 1-23 + 2-039 + 1-112 
(2) -5687 - -039; 8-126 - 1'107 
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Multiplication and Division of Circulating Decimals 

Are best perfonned by transforming into vulgar fractions, the 
resulting fraction being again transformed into a decimal 

Note. — ^This is usually the most conyenient process for perfonniDg 
any operation with ciroiuating deoimals. 

Find the value of 

(3) 4-987 X -beS ; 2-16 x 3-16 

(4) 4-987 r-OeS ; 3-16 -r- 2-16 

Decimal Tables of CoinSj Weights, and Measures. 



TABLE I. 
ENGLISH COIN. 

£1 the Integer. 



8. 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



dec. 


8, 


c 


•95 


9 




•9 


8 




•85 


7 




•8 


6 




•75 


5 




•7 


4 




•65 


3 




•6 


2 




•55 


1 




•5 







dec, 

•45 

-4 

•35 

-3 

-25 

•2 

•15 

•1 

•05 



Far. 
3 
2 
1 



Decimaia. 
•003125 
•0020833 
•0010416 



TABLE II. 

Bno. Coin. 1*. Int. 

Long Meas. 1 Foot 
the Integer. 



table iii. 

Teot Weight. 

lib. the Integer. 

Ounces the same 
as Pence in the last 
Table. 



d. 
6 
5 
4 
3 
2 
1 



Decimals, 
•025 
•020833 
•016666 
•0125 
•008333 
•004166 



Pence 

and 

Inches 

6 

5 

4 

3 

2 

1 



Decimals, 

•5 

•416666 

•333333 

•25 

•166666 

•083333 



Far, 
3 
2 
1 



Decimals, 
•0625 
•041666 
•020833 



Penny 
wght, 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



Decimals. 

•041666 

•0375 

•033333 

•029166 

•025 

•020833 

•016666 

•0125 

•008333 

•004166 



Grns, 

12 

11 



Decimals, 
•002083 
•001910 
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Grns, 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


Decimals, 

•001736 

•001562 

•001389 

•001215 

•001042 

•000868 

•000694 

•000521 

•000347 

•000173 


lbs. 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 

•125 

•116071 

•107143 

•098214 

•089286 

•080357 

•071428 

•0625 

•053571 

•044643 

•035714 

•026786 

•017857 

•008928 


Oz. 
5 
4 
3 
2 
1 


Decimals. 
•3125 
•25 
•1875 
•125 
•0625 


Drm^. 
8 
7 
6 
5 
4 
3 
2 
1 


Decimals. 

•03125 

•027343 

•023437 

•019531 

•015625 

•011718 

•007812 

•003906 


1 oz. the Integer. 

Pennyweights the 
same as Shillings in 
the first Table. 


Grns. 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals, 

•025 

•022916 

•020833 

•01875 

•016666 

•014583 

•0125 

•010416 

•008333 

•00625 

•004166 

•002083 


Oz. 

8 
7 
6 
5 
4 
3 
2 
1 


Decimals. 

•004464 

•003906 

•003348 

•002790 

•002232 

•001674 

•001116 

•000558 


TABLE VI. 

Liquid Measure. 
1 Tun the Integer. 


Gals. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 


Decimals. 

•396825 

•357141 

•317460 

•277777 

•238095 

•198412 

•158730 

•119047 

•079365 

•039682 

•035714 

•031746 

•027777 

•023809 

•019841 

•015873 


i'Oz, 
3 
2 
1 


Decimals. 
•000418 
•000279 
•000139 


TABTiE IV. 

AvoiRD. Weight. 
112 lb. the Integer. 


T 

Avoi 
lib. 


ABLE V. 

RD. Weight. 
the Integer. 


Qrs, 
3 
2 
1 


Decimals. 
•75 
•5 
•25 


Oz. 
8 
7 
6 


Decimals. 
•5 

•4375 
•375 



B 
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Gals, 
3 
2 
1 



Decimals. 
•011904 
•007936 
•003968 



Pints, 
4 

2 
1 



Decimals, 
•001984 
•001488 
•000992 
•000496 



A Hogshead 
the Integer. 



Gals, 
30 
20 
10 

9 

8 

7 

6 

5 

4 

8 

2 

1 



Decimals, 
•476190 
•817460 
•1^8730 
•142857 
•126984 
•111111 
•095238 
•079365 
•063492 
•04'/619 
•031746 
•015878 



PintSi 
3 
2 
1 



Decimals. 
•006952 
•003968 
•001984 



Pts. 

3 

2 

1 



Dec, 
•375 
•25 
•125 



Bush, 
3 
2 
1 



Qr, 
Pt, 

3 

2 

1 



table vii. 
Measubss. 



Liquid. 
1 Gal 



Dry. 
1 Qr. 



Integei*. 



Pts. 
4 



Dec, 
•5 



Bush. 
4 



Dec, 

•09375 

•0625 

■03125 



Pech, 

3 
2 
1 



Decimals. 
•0234375 
•015625 
•0078125 



Q.Pk 
3 
2 
1 



Decimals, 
•005859 
•003906 
•001953 



Pints, 
3 
2 
1 



TABLE VIII. 

LoNQ Measube. 
1 Mile the Integer. 



Yards, 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

90 

80 

70 

60 

50 



Decimals, 
•568182 
•511864 
•454545 
•397727 
•340909 
•284091 
•227272 
•170454 
•113636 
•056818 
•051136 
•045454 
•039773 
•034091 
•028409 



Yrds. 
40 
30 
20 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



Decimals. \ 
•022727 
•017045 
•011364 
•005682 
•005114 
•004546 
•003977 
•003409 
•002841 
•002273 
•001704 
•001136 
•000568 



Feet. 
2 
1 



Decimals, 

•0003787 

•0001894 



Inch, 
6 
3 
1 



Decimals. 
•0000947 
•0000474 
•0000158 



TABLE IX. 

Time. 

1 Tear the Integer. 
Months the same 
as Pence in the 
second Table. 



Days, 

365 

300 

200 

100 

90 

80 

70 

60 



Decimals, 
1^000000 
•821918 
•547945 
•273973 
•246575 
•219178 
•191781 
•164383 
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Days. 


Decimals, 


Min, 


Decimxils* 


Hun, 


Decimals, 


50 


•136986 


30 


•020833 


10 


•512820 


40 


•109589 


20 


•013888 


9 


•461538 


30 


•082192 


10 


•006944 


8 


•410256 


20 


•054794 


9 


•00625 


7 


•358974 


10 


•027397 


8 


•005555 


6 


•307692 


9 


•024657 


7 


•004861 


5 


•256410 


8 


•021918 


6 


•004166 


4 


•205128 


7 


•019178 


5 


•003472 


3 


•153846 


6 


•016438 


4 


•002777 


2 


•102564 


5 
4 
3 
2 


•013698 
•010959 
•008219 
•005479 


3 
2 
1 


•002083 
•001388 
•000694 


1 


•051282 


Qrs. 
2 
1 


Decimals, 
•025641 
•012820 




1 


•002732 


TABLE X. 






IDa^ 


J the Integer. 


Cloth Measure. 

1 Yard the Integer. 
Qrs. the same as 
TaHe IV. 


Pnds. 
14 
13 
12 
11 


Decimals, 
•0064102 
•0059523 
•0054945 
•0050366 


Hra, 
12 
11 


Decimals, 

•5 

•458333 


10 
9 


•416666 
•375 


10 
9 


•0045787 
•0041208 


NaiU, 


Decimals, 


8 


•333333 


3 


•1875 


8 


•0036630 


7 


•291666 


2 


•125 


7 


•0032051 


6 
5 
4 


•25 
. •208333 
•166666 


1 


•0625 


6 
5 
4 


•0027472 
•0022893 
•0018315 


TABLE XI. 


a 


•125 




3 


•0013736 


2 


•083333 


LTiAd "Weight. 


2 


•0009157 


1 


•041666 


A Foth. the Integer. 


1 


•0004578 



SIMI^LE PROPORTION, or RUtE OF THREE, 

Teaches, by three numbers given, to find a fotirth in such 
proportion to the third as the second is to the first. 

Bulb. — Set down in the third term the number that is of 
the .same kind as the number required ; then, of the two 
remftiidng numbers, put the greater or the less in*the second 
term, according as the answer must be greater or less than 

£ 2 
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this third term ; and the remaining mirnber will be, of course, 
in the first term. Bring the first and second terms to the 
same denomination by reduction, as also the third term to 
whatever denomination may be convenient. Multiply the 
second and third terms together, and divide by the first ; the 
quotient will be the answer, in the same denomination as the 
tSiird term. 

Proof. — As the third term is to the answer, so is the first 
term to the second. 

EXAMPLES. — ^XLII. 

(1) If 2 yards of cloth cost 5s. 6d., what will 50 yard a 
oost 

2 yds. : 50 yds. : : 5s. 6d. 

12 
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50 

2)3300 



12)1650 



2,0)137 6 



Ans. £6 17s. 6d. 

(2) If a gallon of ale cost Is. 3d., what cost 32 gallons? 

Ans. £2 

(3) If 1 lb. of sugar cost 4|d., what cost 54 lb. ? 

Ans. £1 05. Sd. 

(4) If a pair of stockings cost 3s. 4d., how many dozen can 
I buy with £43 5s. ? Ans. 21 doz. 7| pair 

(5) If a yard of doth cost 15s. 6d., what will 48 yards cost 
at the same rate ? Ans. £d7 48. 

(6) If I buy 20 pieces of cloth, each 20 eUs, at 12s. ed. 
per ell, what is the value of the whole ? Ans. £250 

(7) What is the half-year's rent of 547 acres of land, at 
15s. 6d. per acre per annum ? Ans. £211 19s. 3d. 

(8) K a pair of shoes cost 6s. O^d., what will 12 dozen come 
to ? £48 ISs. 
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(9) If 1 J oz. of coffee cost 6 Jd., what will 3 J oz. cost at the 
same rate? Ans. Is. l^d, — 1 rem, 

(10) If 1 oz. of gold be worth £5 4s. 2d., what is the worth 
of 1 grain ? Ans, 2^d. — 20 re7n. 

(11) If 1 English ell 2 qr. cost 4s. 7d., what will 39J yards 
cost at the same rate? Ans. £6 35. 5^d. — 5 rem. 

(12) If 1 lb. of sugar cost lO^d., what is the worth of 1 
cwt. ? Ans. £4 ISs. 

(13) If 3 J lb. of cheese cost 2s. lid., what cost 1 cwt. ? 

Ans. £4 135. id. 

(14) Bought 329 lb. of candles, after the rate of 2s. 8d. 
for 3 lb. ; what did they cost ? 

Ans. £14 125. 5^^ — 1 rem. 

(15) If my horse stands me in 9id. per day keeping, what 
will be the charge of 11 horses for the year ? 

Ans. £158 I85. 6id. 

(16) A gentleman bought a wedge of gold, which weighed 
14 lb. 3 ozs. 8 dwt. for £514 4s. ; at what rate did he pay per 
ounce? Ans. £3 

(17) Gave £1 Is. 8d. for 3 lb. of tea; what must be given 
for 29 lb. 4 oz. ? Ans. £10 II5. 3d. 

(18) If 1 oz. of silver be worth 5s., what is the price of 14 
ingots, each 7 lb. 5 oz. 10 dwt. ? Ans. £313 55. 

(19) If tea be sold at 5^d. per ounce, what must be given 
for 2 cwt. ? Ans. £82 25. 8c?. 

(20) Bought 17 cwt. 1 qr. 141b. of iron, at 3J:d. per lb. ; 
what does it come to ? Ans. £26 75. O^d. 

(21) A draper bought 420 yards of broad cloth, at the rate 
of 14s. lOfd. per ell English ; how much did he pay for the 
whole ? Ans. £250 55. 

(22) Bought 27:J: yards of muslin, at 6s. 9 Jd. per yard ; 
what does it come to ? Ans. £9 55. Ofc?. — 2 rem. 

(23) If 81b. of raisins cost 6s. 6d., what will 18 frails cost, 
each weighing 3 qr. 181b. ? Ans. £74 II5. 9d, 

(24) If 27 yards of Holland cost £5 12s. 6d., how many 
ells English can I buy for £100 ? Ans. 384 

(25) What will 25 cwt. 3 qr. 14 lb. of tobacco come to at 
Is. 3Jd. per lb. ? Ans. £187 35. Sd. 

(26) Bought 1 cwt. 241b. 8 oz. of old lead at 9s, per cwt. ; 
what does it come to? Ans. 10s. ll^d. — 112 rem. 



54 Simple Proportion, or Rule of Three. 

(27) If a gentleman's income be £500 a year, and he spend 
19s. 4d. per day, how.much does lie layby at the year's end? 

4ns. £147 38, Ad. 

(28) If 14 yards of broad cloth cost £13 10s., what is the 
purchase of 75 yards ? Ans. £72 6*. 6d. — 2 rem. 

(29) Bought 7 yards of cloth for 17s. 8d. ; what must be 
given for 5 pieces, each 27 J yards ? 

Ans. £17 7s. 0\d. — 2 rem. 

(30) A draper bought 8 packs of cloth, each pack contain- 
ing 4 parcels, each parcel 10 pieces, and each piece 26 yards, 
and paid after the rate of £4 16s. for 6 yards; I desire to 
know what they cost him. Ans. £6656 

(31) How many yards of cloth may be bought for 
£21 lis. IJd., when 3| yards cost £2 14s. 3d.? 

Ans. 27 i/ds. 3 qr. 1 nail-^rSA rem. 

(32) Bought 59 cwt. 2 qr. 24 lb. of tobacco at £2 17s. 4d 
per cwt. ; what does it come to ? 

Ans. £171 35. 7H — 80 rem. 

(33) A grocer bought 4 hhds. of sugar, each weighing 6 
cwt. 2 qr. 14 lb., at £2 8s. 6d, per cwt. ; what is the value of 
the whole ? Ans. £64 5^. 3dl 

(34) If an ounce of fine gold be sold for £3 10s., what is 
the value of 7 ingots, each weighing 3 lb. 7 oz. 14 dwt. 21 gr. ? 

Ans. £1071 14s. b^d. 

(85) If 1 cwt. of sugar cost £12 12s. 6d., what must I give 

for 14 cwt. 1 qr. 19 lb. ? Ans. £182 Os. U^d.—S rem. 

(36) If 7oz. 11 dwt. of gold be worth £35, what is the 
value of 14 lb. 9 oz. 12 dwt. 16 gr, at the same rate p 

Ans. £823 95. 3f(Z.— 552 rem. 

(37) A gentleman has an annuity of £896 17s. per annum ; 
how much may he spend daily, that at the year's end he may 
lay up 200 guineas, and give to the poor quarterly £13 IO5. ? 

Ans. £1 145. 8c?. — 44 rem. 

(38) If 8 men do a piece of work in 12 days, what time 
will 16 men require to perform the same ? Ans. 6 days 

(39) If 54 men can build a house in 90 days, how many 
pan do the same in 60 days ? Ans. 81 

(40) If 108 workmen finish a piece of work in 12 days, 
how many are sufficient to finish it in 3 days? Ans. 432 

(41) How many yards of cloth, of 3 quarters wide, are 
equal in measure to 30 yards of 5 quarters wide ? Ans. 50 
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(42) A courier makes a journey in 24 days, when he travels 
12 hours each day; how long wili he be going the same 
jonrney when he travels 16 hours daily? Ans, 18 

(43) If, when a peck of flour is sold for 2s., the penny loaf 
weighs 8 oz., how much should it weigh when flour is sold at 
Is. 6d. per peck? Ans, 10 oz. 10| dr, 

(44) If for 24s. I have 1200 lb. carried 36 miles, how many 
lb. can I have carried 24 miles for the same money ? 

Ans, 1800 lb. 

(45) An army besieging a town, in which were 1000 soldiers, 
with provisions for 3 months, how many soldiers must depart 
that the provisions may last 5 months f Ans. 400 

(46) If £20 worth of wine be suflicient to serve 100 men, 
when the tun is sold for £30, how many will £20 suffice, 
when the tun is sold for £24 ? Ans. 126 

(47) If I lend my ftiend £200 for 12 months, how long 
ought he to lend me £150 to requite my kindness ? 

Ans. 16 months 

(48) If 14 pioneers make a trench in 18 days, in what time 
will 34 do the same ? Ans, 7 days^ 4 hrs, 56 min. — 16 renu 



THE EULE OF THREE IN VULGAE FRACTIONS. 

EuLB. — State the question, and reduce, as in whole 
numbers ; bring all the terms into the form of simple frac- 
tions ; invert the first term ; then multiply the three terms 
continually together, and the product will be the answer. 

EXAMPLES. — ^XLIII. 

(1) If I of ft yard cost | of a £, what will -^ of a yard 

cost? 

3 9 5 ,K . 
As j: jg::g: lis, Ans. 

(2) If 4 of a yard cost | £, what will -J-g- of a yard cost ? 

Ans. 14$. 8d 
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(3) K f of a yard of lawn cost 7s. 3d., what will 10 J yards 
cost? Ana, £4 195. lOfd 

(4) If I lb. cost fs., how many pounds will f of Is. buy ? 

Ans. 1 lb. ^ 

(5) Iff ell of Holland cost J £, what will 12f ells cost at 
that rate ? Ans. £7 Os. 8f d 

(6) If 12 J yards of cloth cost 15s. 9d., what will 48^ cost 
at the same rate ? • Ans. £3 Os. 9§^. 

(7) If y®^ of a cwt cost 284s., what will 7J cwt. cost at 
the same rate ? Ans. £118 6s, Sd. 

(8) If 3 yards of broad cloth cost £2|, what will lOf 
yards cost? Ans. £d 12s. 

(9) If i of a yard cost f of a £, what will ^ of an ell 
English come to at the same rate ? Ans. £2 

(10) If 1 lb. of cochineal cost £1 6s., what will 36^^ lb. 
come to ? Ans. £45 17s. 6d. 

(11) If 1 yard of broad cloth cost 15fs., what will 4 pieces 
cost, each containing 27f yards ? Ans» £85 14s. 3|^. 

(12) Bought 3^ pieces of silk, each containing 24f ells, at 
6s. Of d. per ell ; what will the whole quantity cost ? 

Ans. £25 17s. 2^. 

(13) If 48 men can build a wall in 24^ days, how many- 
men can do the same in 192 days ? Ans. 6^ men 

(14) If 25fs. will pay for the carriage of 1 cwt., 145^ 
niles, how far may 6 J cwt. be carried for the same money ? 

Ans. 22i^ miles 

(15) If 3i yards of cloth that is 1^ yard wide be suffi- 
cient to make a doak, how much must I have of that sort 
which is ^ yard wide to make another of the same size ? 

Ans. 4| yards 

(16) If 3 men can do a piece of work in 4 J hours, in how 
many hours will 10 men do the same work ? Ans. l-^ hour 

(17) If a penny loaf weigh 7 oz. when a bushel of wheat 
cost 5s. 6d., what is the bushel worth when the penny loaf 
weighs but 2^ oz. ? Ans. 15s. 4^i. 

(18) What quantity of silk that is f yard wide will line 7 J 
yards of cloth IJ yard wide ^ ^ns. 15 yds. 
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THE RULE OF THREE IN DECIMALS. 

Rule. — State and work the question as in whole numbers, 
pointing the decimals according to the rules for multiplication 
and division of decimals. 

EXAMPLES. XLIV. 

(1) If 26J yards cost £3 16s. 3d., what will 32^ yards 
come to? 

Yds. Yds. £ 

26-5 : 32-25 : : 3-8125 

3225 

26-5) 122-953125( 4'63974 

Ans. £4-63974 = £4 Us. d^d. 

(2) What will the pay of 540 men come to at £1 5s. 6d. 
per man? Ana. £688 IO5. Od. 

(3) If 7| yards of cloth cost £2 12s. 9d., what wiU 140 J 
yards of the same cost? Ans, £47 I65. 3'6d. 

(4) If a chest of sugar, weighing 7 cwt. 2 qrs. 14 lb., cost 
£36 12s. 9d., what will 2 cwt. 1 qr. 21 lb. of the same cost ? 

Ans, £11 14s. 2d, 3*5 q. 

(5) A grocer buys 24 ton, 12 cwt. 2 qrs. 14 lb. 12 oz. of 
tobacco for £3678 6s. 4d. ; what will 1 oz. come to ? Ans, Id, 

(6) What wiU 326^ lb. of tobacco come to when 1 J lb. is 
sold for 3s. 6d. ? Ana. £38 la, 3d 

(7) What is the worth of 19 oz. 3 dwt. 5 gr. of gold at 
£2 19s. per oz. ? Ana, £56 10a, bd, 2*3 q, 

(8) What is the worth of 827| yards of painting at lOJd. 
per yard ? Ans, £3& 4s. Bd, V6 q. 

(9) If I lent my friend £34 for | of a year, how much 
ought he to lend me -^ of a year to requite my kindness ? 

Ana, £51 

(10) If I of a yard of cloth that is 2 J yards broad make a 
garment, how much that is f of a yard wide will make the 
same ? Ana. 2-109375 yds, 

(11) If 1 oz. of silver costs 5s. 6d., what is the price of 
a tankard that weighs 1 lb. 10 oz. 10 dwt. 4 gr. ? 

Ana. £6 35. dd. 22 q. 
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Ilundrodrt, tlio next as so lu.i.. 
immy Hinglo Oiiea of wliat i 
ubovo, the first period on the hi\ ^ 
oighty-soven millions; and so o:: 

Write down in proper f<juri< 

Twonty-throe ; two hundrt'd an- 
wind two hundred and four; t\»- 
hundred and fifty-six; one liuiid. 
two hundred forty-five; four mi.iii . 
ono thousand, four hundred ; t\v. 
hundred fifty-seven thousand, cIl . 
Heveu hundred twenty-two million^, i 
thoUHund, five hundred and four ; r 
two hundred ten thousand, five huni, 

WnU down in Words at length iJc: 



85 

59 

172 

I 

II 

III 

IV 

V 

VI 

vn 
vin 

IX 
X 

XI 

XII 

XIII 

xrv 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 



2017 

5201 

20760 



519007 

754058 

6900030 



One 
Two 

Throe 

Four 

Five 

Bix 

Seven 

Eight 

Nine 

Ten 

KloTon 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 
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XXX 



XL 

L 

LX 

LXX 

LXXX 

XC 

c 

cc 

ccc 

cccc 

D 

DC 

DCC 

DCCC 

DCCCC 

U 

MDCCCLXVI 



T' 

n 
J 

F. 

i-. 



:■ "liict of the causes iz. sccth-I case zj :2:^ Trc»£i*.'S 21 ^^e 

.:• ,'ts LQ. lirst case : cf tbe rv^- rsi^Ii? saJLd "i-i; wi— "h. a:cL- 

':'■' i tlie blank for the crisir. azil :L*j j^i-tr f:r Llf 

^ivi'Iond ; the quodec: Til be ihe 



XoTE.— This rule a^Ees cqjaLj to ^it^'f i-i^ tti ToieK^KaaaaH^ sad 
to Decimala. 

{ 1 1 If 15 horses eat 9 bTLsLeii zt uKS iz. •: ^t^Iic-w marr 
Will consume 24 bushels in 6 Iits ! 

1st Cause = 15 horses, xaei 6 daj& 
2n(l Cause = Answer, and 6 day%. 
lat Eiiect = 9 bushels. 
L'nd Etrect= 24 bushels. 

15 X 6 X 2rl 

= 30 horses^ -Am. 

8x9 

■ .• ; If 2 horses eat 8 bushels of oats In 16 dAjSs. liotr 
..i:-: y iiorses will eat 3000 qrs. in 21 days? J. '4^*. lOi'O 

: , If £100 in 12 months gain £7 interest what isih« 
!.. .« -t of £571 for 6 years? 

^JML £239 16*. 4fif.— 20 rww. 
I ) If 11 horses eat 56 bushds of oats in 16 days> hoxr 
... '.V bushels will be sufficient for 20 horses 24 davs ? 

*Jii.«.l^ 

1 .'» ) If rt men mow 112 acres of grass in 14 dap> how many 

nir»n can mow 2000 acres in 10 days I ^i**** 2iHi 

' i: J If 40 acres of grass be mowed by 8 men in seven days* 

Lrtw many acres can be mowed by 24 men in 28 days ? 

^ A Its. 480 

•• (7) If a family consisting of 7 persons drink 2 kilderkins 
1st beer in 12 days, how much, in the «»me proportion, will 
^mfpye another family of 14 persons fat ^ dap ? 

Ahs. 2 liL 12 gi]l 

. .< ) If £ 100 in 12 months gain £6 interest, how mwoh will 

ilJo gain in months? ^^^^ ^}J/\^f^ 

10) If the carriage of 60 c^vt. for 20 miles cost *^\j.\l 

t" \t Aveight can I have carried 80 mUes for yj\l'*;jl 
same rate ? 
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(12) If 1 lb. of tobacco cost Is. 3d., what cost 3 hhds., 
weighing together J5 cwt. 1 qr. 19 lb. ? 4^ns, £107 I85. ^d. 

(13) If 1 cwt. of currants cost £2 9s. 6d., what will 45 
cwt. 3 qrs. 14 lb. cost at the same rate ? 

Ans. £113 10«. 9^. 3 q. 

(14) Bought 6 chests of sugar, each 6 cwt. 3 qrs., at £2 16s. 
per cwt., what do they come to ? -4 ns. £113 85. 

(15) Bought a tankard for £10 12s., at the rate of 5s. 4d. 
per oz. ; what was the weight ? Ana,^^ oz. \h dwt, 

(16) Gave £187 3s. 3d. for 25 cwt. 3 qrs, 14 lb. of tobacco ; 
at what rate did I buy it per lb. ? Arts. Is. Zd. 2 q, 

(17) Bought 29 lb. 4 oz. of coffee for £10 lis. 3d. ; what 
is the value of 3 lb. ? Ana. £l Is. Sd, 

(18) If I gave Is. id. for 3 J lb. of cheese, what will be the 
value of 1 cwt. ? Ans. £1 14^, Sd. 



COMPOUND PROPORTION, or DOUBLE BULB 

OP THREE, 

Is so called because it i^ compounded of two or more single 
proportions ; and each example may be worked or proved by 
two or more statings in single rule of three. Each question 
jconsists of two parts or caseSj one a supposition or analogous 
case (e.g. "if 15 horses eat 9 bushels of oats in 6 days"); 
the other a demand or case in point (e.g. " how many horses 
will eat 24 bushels in 8 days ?") Each case will also consist 
of two parts — one part being cause or causes of loss or gain, 
increase or decrease, action or passion (e.g. the 15 horses a^d 
the 6 days in the first case ; or the required number of horses 
and the 8 days in the second case) ; the other part being the 
ejects or yesults of those causes (e.g. the 9 bushels consumed 
in the first case ; or the 24 bushels consunied in the seeOTjd 
case). Then the proportion will be 

As Causes in first case : Causes in second case : : Ejects 
in first case : Effects in second case, 

A blank will occur in one of these four terms in the place 
of the answer. The rule, then, is — 

Rule. — Multiply the product of the causes in first case by 
the product of the effects in second case j multiply also the 
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product of the causes in second case by the product of tlio 
eflEepts in first case ; of the two results take that which con- 
tjiins the blank for the divisor, and the other for the 
dividend ; the quotient will be the answer. 

NoTB. — This rule applies equally to Integers, to Vulgar Fractions, and 
ioDeounaifl* 

EXAMPLES. — XLV. 

(1) If 15 horses eat 9 bushels of oats in 6 days, how many 
will consume 24 bushels in 8 days ? 

1st Cause = 15 horses, and 6 days. 

2nd Cause = Answer, and 8 days. 

1st Effect = 9 bushels. 

2nd Effect = 24 bushels. 

15 X 6 X 24 

= 30 horses. Ans, 

8x9 

(2) If 2 horses eat 8 bushels of og,ts in 16 days, how 
many horses will eat 3000 qrs. in 24 days ? Ans, 4000 

(3) if £100 in 12 months gain £7 interest, "what is the 
interest of £571 for 6 years? 

Ans, £239 16s. 4fd— 20 rem. 

(4) K 14 horses eat 56 bushels of oats in 16 days, how 
many bushels will be sufficient for 20 horses 24 days ? 

Ans. 120 

(6) If 8 men mow 112 acres of grass in 14 days, how many 

men can mow 2000 acres in 10 days ? Ana, 200 

(6) If 40 acres of grass be mowed by 8 men in seven days, 
how many acres can be mowed by 24 men in 28 days ? 

Ans. 480 

(7) If a family consisting of 7 persons drink 2 kilderkins 
of beer in 12 days, how much, in the same proportion, will 
serve another family of 14 persons for 8 days ? 

Ans. 2 hil, 12 gal. 

(8) If £100 in 12 months gain £6 interest, how much will 
£75 gain in 9 months? Ans. £3 7s. M. 

(9) If the carriage of 60 pwt. for 20 miles cost £14 10s., 
what weight can I have carried 30 miles for £5 Ss. 9d, at 
the same rate p Ans. 16 cwt. 
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(10) If £100 in 12 months gain £6 interest, what principal 
will gain £3 7s. 6d. in 9 months ? Ans, £75 

(11) If I pay 10s. for the carriage of 2 tons 6 miles, what 
will be the carriage of 12 tons 17 cwt. for 17 miles ? 

Ana. £9 28, O^d. 

(12) If 136 soldiers consume 351 quarters of wheat in 108 
days, how many quarters will 11232 soldiers consume in 56 
days? Ans. 15031— 864 rem. 

(13) If a carrier receives £2 2s. for the carriage of 3 cwt. 
150 miles, how much ought he to receive for the carriage of 
7 cwt. 3 qr. 141b. for 50 miles? Ans. £1 16«. M. 

(14) If a regiment consisting of 939 soldiers consume 351 
quarters of wheat in 1 68 days, how many soldiers will con- 
sume 1404 quarters in 56 days ? Ans. 1126S 



PRACTICE 

Is so called from the general use thereof by persons con- 
cerned in trade and business. 

All questions in this rule are performed by taking aliquot 
parts, which is a compendious method of finding the value of 
goods, when the price of an integer is given. 

TABLE. 



Of a Found. 


Of a Shilling, 
d. 


Of a Ton. 


Of a Cwt. 


8. d. 


cwt. 


qrs, lb. 


10 is i 


6 isi 


10 is i 


2 or 56 is 1 • 


6 8 ... ^ 


4 ... J 


... "T 


1 or 28 ... 1- 


5 ... i 


3 ... i 


4 ... i 


14 ... i 


4 ... i 
8 4 ... i 
2 6 ... i 
2 ... -rV 


9 i 
1 ••• XT 


2i... i 
2 ... tV 


Of a Quarter. 
141b. is i 

i ... ■; 

4 ... ,^ 

H ... i 


1 8 ••• jij- 







When the price is farthings only, divide the quantity by 
the aliquot parts in a penny, and the quotient will be the 
answer in pence, which bring into pounds. 
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EXAMPLES. — XLVI. 



(1) 



i 


is i 5704 lb. at 
12)1426 
2,0)11,8 10 


■.id. 




m 




£5 18 10 








Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 


£3 

£16 

£20 

£8 

£11 

£14 


105. 

05. 

95. 
145. 

195 

55. 


Sd. 

7hd. 
2id. 
2id. 
. 2d. 
9^d. 



(2) 3392 at ^d. 

(3) 7695 at ^d. 
(4 6547 at |d. 

(5) 8361 at Id. 

(6) 5740 at |d. 

(7) 4578 at |d. 

When the price is pence and farthings, divide by the aliquot 
parts of a shilling, and take parts with what remains ; add the 
quotients together, will give the answer in shillings, which 
bring into pounds. 

Note. — An aliquot part is a number which is contained so many 
times in another without a remainder. 

In taking the various aliquot parts of a given price, the sum of those 
parts is the whole price. On the same principle, the sum of the quotients 
resulting from them, united with the product of the quantity, multi* 
plied by the higher denomination in the price, will be the answer. 

When the given quantity does not exceed three figures, in most in- 
stances the answer can be easier obtained by multiplication of money. 

EXAMPLES. — ^XLVII. 



(1) 

Id. is T^i^ 3751 at IJd. 


(2) 
IJd. J 6421 at l|d. 


i is i 312-7 

78-l| 


i i 802 7i 
133 9i 


2,0)39,0-81 


2,0)93,6 4| 


£19 10 8i 


£46 16 4| 



(3) 7210 at 2 id. 

(4) 2147 at 34d. 



Ans. £67 ll5. lO^d. 
Ans. £31 6s. 2id. 
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Am. £54 5». %d. 
Ans. Ml 14«. 0\d. 
Ans, £.^^ 175. 6d 
Ans. £59 Is. 9|d 
^/w. £81 155. 6c?. 
Ans. £88 O5. hd. 
Ans. £95 85. Id 
Ans. £119 I85. 7j(f. 
-4/15. £90 65. M. 
Ans. £120 15«. lOjd 
^715. £197 14«. 
Ans. £313 I85. 2df. 
^n5. £263 IO5. 10<l. 
Ans. £326 11^. 6^. 
Ans. £149 4^. M. 
Ans. £390 5*. lid 

When the price is more than one shUIing, and less than 
two, take parts with so much of the price as is more tham a 
shilling, as in the last case, and add them to the giyen quan- 
tity ; the total is shillings, which bring into ponnds. 

EXAMPLES.— ^ XLVIII, 



(5) 


8257 at 4d. 


(6) 


2107 at 4|d. 


(7) 


3210 at 5d. 


(8) 


2715 at 5id. 


(9) 


3271 at 6d. 


10) 


3250 at 6jd. 


11) 


3271 at 7d. 


12) 


3714 at 7|d. 


13) 


2710 at 8d. 


14) 


3514 at 8id. 
5272 at 9d. 


15) 


16) 


7924 at ^^. 


17) 


6325 at lOd. 


18) 


7291 at lOfd. 


19) 


3256 at lid. 


20) 


7972 at llfd. 



IS 



A 



2106 at 12^d. 
43 10^ 



2,0)214,9 lOj 



£107 9 lOj 

1 1 1 1 i 



Ms ^ 3715 at 12^. 
154 ^ 

2,0)3869 9i 

£193 9 9^ 



(3) 
j is -^ 637 at 12 jd. 

39 9| 



2,0)67,6 9| 
£331691 



(4) 8215 at Is. lid. 

(5) 9254 St Is. 2^d. 



Ans. £177 9^. lOfd 
Ans. £559 U lid. 
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(6) 7591 at Is. 3d. Ans. £474 8*. 9rf. 

(7) 3254 at Is. 3|d. Ans. £213 10*. lO^d: 

(8) 3270 at Is. Ud. Am, £221 8*. l^d. 

(9) 2597 at Is. 5|d. Ans. £189 7«. 3^. 

(10) 7925 at Is. 6|d. Ans. £619 2«. 9jt/. 

(11) 9271 at Is. 7d. Ans. £733 19*. Id. 

(12) 7210 at Is. 7id. Ans. £578 6*. 0J(/. 

(13) 7104 at Is. 8|d. Ans. £606 16*. Od. 

(14) 1004 at Is. 8id. Ans. £86 16*. Id. 

(15) 2571 at Is. 9Jd. Ans. £227 12*. 9|d 

(16) 2104 at Is. 9|d. Ans. £188 9*. Sd. 

(17) 1007 at Is. lOjd. Ans. £95 9*. IJd 

(18) 5000 at Is. lid. Ans. £479 3*. 4d 

^w*. £208 18*. bid. 
Ans. £98 10*. Id. 



(19) 2105 at Is. ll^d 

(20) 1006 at Is. ll|d. 

(21) 2705 at Is. llfd. Ans. £267 18*. l^d. 



When the price consists of even shillings under 20, mul- 
tiply the quantity hj half the shillings, doubling the units 
figure for shillings, and ^e rest of the product iviU be 
pounds. 

(1) 2750 at 2s. 
1 



£275 



(2) 3254 at 4s. 
2 



£650 16 



;8) 2710 at 6s. Ans. £818 

4) 1572 at 8s. Ans. £628 16*. 

5) 2102 at 10s. Ans. £1051 
'6) 2101 at 12s. Ans. £1260 12*. 
Y) 6271 at 14s. Ans. £8689 14*. 
'8) 3123 at 16s. Ans. £2498 8*. 
(9) 1621 at Ids. Ans. 1458 18*. 
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Practice. 



When the price consists of odd shillings under 20, mul- 
tiply the quantity by the price, and divide by 20. 

EXAMPLES. — U 

(1) 

3270 at 8s. 
3 



2,0)981,0 



£490 10 



(2) 
3) 

(5) 
(6) 
(7) 



I 



3271 
2715 



5s 

7s. 



at 

at 

3214 at 9s. 
3179 at 13s. 

at 

at 



3142 
7157 



Ans. £817 Us. 

Ans. £950 bs. 

Ans. £1446 6*. 

Ans. £2066 7s. 
17s. Ans. £2670 Us. 

19s. Ans. £6799 3*. 

When the price is shillings and pence, and they the aliquot 
parts of a pound, divide by the aliquot parts, and the quo- 
tient will be the answer in pounds. 

For shillings, pence, and farthings, if the shillings and 
pence be not the aliquot part of a pound, multiply by the 
shillings, and take parts with the pence and farthings ; add 
them together, and divide by 20. 



EXAMPLES. — LI. 


(1) 

s. 8d. J)2710 at 6s. 8d. 


(2) 

2d. J)2710 at 3s. 2d. 

3 


£903 6 8 


8130 
451 8 




2,0)858,1 8 




£429 1 8 


(3) 7160 at Is. 8d. 

(4) 2715 at 2s. 6d. 

(5) 3150 at 3s. 4d. 


Ans. £595 I65. 8J. 
^rw. £339 7*. M. 
Ans. £525 Os. Od. 
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(6) 
(7) 
(8) 
(9) 
(10) 

(11) 
(12) 

(13) 
(14) 



2710 at 6s. 8d. 
7514 at 4s. 7d. 
3271 at 5s. d{d. 
2103 at 15s. 4^d. 
7152 at 17a 6|d. 
3715 at 9s. 4id. 
3210 at 15s. 7fd. 
7251 at 14s. SJd. 
2710 at 19s. 2|d. 



Ans. £903 6^. Sd. 
ilns. £1721 195. 2d. 
Ans. £943 I65. 4|d 
Ans. £1616 135. l^d. 
An8. £6280 78. Od. 
Ans. £1741 Sa. l^d. 
Ans. £2511 3^. lid. 
Ans. £5324 19*. Ofd 
Ans. £2602 14*. 7c?. 



When the price is pounds and shillings, and the shillings 
even, multiply the quantity by the pounds, and again by half 
the shillings, doubling the units figure for shillings, and add 
them together. 

For pounds, shillings, pence, and farthings, if under five 
pounds, multiply by the shillings contained in the pounds 
and shillings, and ta^e parts with the rest ; add them together, 
and divide by 20. 

For sums above five pounds, multiply the quantity by the 
pounds, and take parts with the rest ; the total of the divisors 
will be the answer. 



EXAMPLES.— LII. 



1 



7215 at 7 
7 



8. d. 
4 



50505 
1443 

£51948 



8. d. 
2 6 



6 



i 



1 



£ 8. d. 
2104 at 5 3 
5 



10520 
263 
52 12 

£10835 12 



(3) 3125 at 

(4) 2107 at 

(5) 3215 at 

(6) 2154 at 

(7) 2701 at 

(8) 2715 at 

(9) 2517 at 



£1 


17s. 


Od. 


Ans. 


£5781 6^. 


Od. 


£1 


13s. 


Od, 


Ans. 


£3476 II5. 


Od. 


£4 


6s. 


8d. 


Ans. 


£13931 13ff. 


4cf. 


£7 


Is. 


3d. 


Ans. 


£15212 125. 


M. 


£2 


3s. 


4d. 


Ans. 


£5852 35. 


4.d. 


£1 


17& 


2H 


Ans. 


£5051 O5, 


7id 


£3 


15s. 


2id. 


Am. 


£9462 65. 


UifiL 
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Praetice. 



(10) 8210 at £1 Ids. 6fd. 

(11) 2167 at £2 7b. 4^. 

(12) 589 at £S 19b. 5(L 

(13) 2716 at £16 17b. SJcL 

(14) 5037 at £25 198. 8|d. 



Ana. £6189 5«. 7^ 

Ana. £5109 75. 10|d. 

An^. £5283 16«. 5dl 

iin«. £45804 4«. 2e/. 

iina. £130898 Us. QfJ. 



When the qxiantity consists of several ^j^^^onunation^ mul- 
tiply the price by the integers, and talj^e parts with the rest ; 
the total of the quotients will be the ansT^er. 



EXAMPLES.— tin. 



(1) At £8 )78. 6d. p^ ^Yr%.y what is fha value of 25 cwt. 
2 qr. 14 lb. of tobacco ? Ans. £99 5«. ll^dL 






14 



i 



£ 


a. 


d 


a 


13 


6 
5 



19' 


■•?' 


5 


96 
1 


17 

Id 
9 


6 
9 
8i 


99 


5 


Hi 



(2) Hops at £4 5a 8d. per cwt, what nn;st be given for 
72 cwt. 1 qr. 13 lb. ? ' Ans. £310 3a 2d. 

(3) At £1 Is. 4d. per cwt., wl^at is the value of 27 cwt, 2 qr. 
15 lb. of Taisins 7 ' ^ Ana. £29 9a. e^d. 

(4) Tobacca at £3 17& lOd. per cwt, what is the worth of 
97 cwt. 16 lb. ? . ^ Ana. £378 0^ Sd 

(5) Soap at £3 lis. 6d per cwt, what is the value of 53 
cwt 17 lb. ? Am. £190 O^. ^ 

(6) Bought sugar at £8 14s. 6cl, pei^ Girt, what did I give 
for 15 cwt. 1 qr. 10 lb. ? Ana, £57 28. 9<2. 

(7) Sold 56 Qwt i qr, 17 lb. of «igiur, at £2 15s. 9d. p^r 
cwt., what do^s it come tp 9 Afia. £157 4«. 4^^. 

(8) Sold 85 cwt 1 qr. 10 lb. of ohees^, at £1 7& 8d. p^ 
ewtj what do^a it 901UQ tQ 7 Ana. £118 la» 0|^ 
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(9) A-t £4 X49. ^d. the qwt., wl^at ia the value of 37 cwt. 

2 qr. 13 lb. of double refined sugar ? Ans. £177 14:«. S^. 

(10) At £1 4s. ^d. pe^ gwt., what co^l^ 17 cwt 1 <jr. 17 lb. 

of cheese to ? ' Ar^. £21 lOs. Qd, 



TAKE} ASD TRBT 

Ake certain allowances made to merchants aiid wholesale 
dealers on purchasing goods by weight. 

Gross weight is the whole weight of the goods, ^d that 
which contains them. 

Tare is an allowance for the weight of the box, barrel, 
bag, &c., which contains the goods, and is either at so much 
per box, barrel, bag, &c., so much per cwt., o;: so much in 
the whole. 

Tret is au allowance for wast?, dust, &c., and is usually 
4 \h, p^r 104 lb. tp the purchaser. 

Cfoff is a further allo-^^auc^ 9tf 2 lb. pn every 3 cwt. for 
waste or dust, only on particular articles. 

Suttle is when only part of the allowances has been made. 

Net^ or neat weighty is when all the allowances have been 
deducted. 

When the tare is at so much in l^e whole weight, Bul^tract 
it from the gross, and the remainder is neat. 

When tare is at so much per bag, barrel, &c., multiply the 
tare in each by the uumber of bags, &c., and subtract the 
product from tibe gross ] the remainder is neat. 

JBXAMBLES.— LIV, 

(1) In 8 frail^ of raifidns, each weighing 5 cwt. 1 qr. 15 lb., 
tare 20 lb. each frail, how much neat ? 

lb* cwt, gr, lb, 

20 5 1 15 

8 8 

— — mP, qr^ 1^, ■ 

28) 160 (k » 1 1 20 43 8 grosd 

14ft ; 1 20 tare 

20f 41^ 2 16 neaf 



68 Tare and Tret. 

Note. — Ounca are invariably rejected, except on very valoable com- 
modities, 

(2) What is the neat weight of 6 hhds. of tobacco, weigh- 
ing gross 75 cwt. 1 qr. 14 lb., tare in the whole 752 lb. ? 

Ana. 68 cwt. 2 gr, 18 lb. 

(8) In 1 6 bags of pepper, each 85 lb. 4 oz. gross, tare per 
bag 3 lb. 5 oz., how many pounds neat? Ans. 1311 

(4) What is the neat weight of 25 hhds. of tobacco, weigh- 
ing gross 168 cwt. 2 qr. 15 lb., tare 100 lb. per hhd. ? 

Ans. 141 cwt. 1 qr. 7 lb. 

(5) In 7 frails of raisins, each weighing 5 cwt. 2 qrs. 5 lb. 
gross, tare 23 lb. per frail, how much neat weight ? 

Ana. 37 cwt. 1 g-r. 14 lb. 

(6) In 75 barrels of figs, each 2 qr. 27 lb. gross, tare in the 
whole 597 lb., how much neat weight? Ans. 50 cwt 1 qr. 

When the tare is at so much per cwt., find the whole 
amount of the gross, and divide it by the aliquot parts that 
the tare is at per cwt. ; subtract the quotient £rom the gross, 
the remainder is neat. 

EXAHPLES, — LV. 

(1) What is the neat weight of 9 hhds. of nutmegs, each 
weighiag gross 8 cwt, 8 qr. 14 lb., tare 16 lb. per cwt ? 

cwt. qr. lb. 

8 8 14 

9 



16?ft. = |79 3 U gross 
11 1 18 tare 

68 1 24 neat 

(2) In 25 barrels of figs, each 2 cwt. 1 qr. gross, tare per 
cwt. 16 lb., how much neat weight ? Ans. 48 cwt. 24 lb. 

(3) What is the neat weight of 18 butts of currants, each 
8 cwt. 2 qr. 5 lb., tare at 14 lb. per cwt ? 

Ans. 184 cwt. 2 qr. 9 ». 

When Tret is allowed with Tare, divide the suttle by 26 
(because 4 lb. is the 26th of 104), the quotient is the tret^ 
which subtract icom, the suttle, the remainder is neat 
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EXAMPLES.— LVI. 

(1) In one butt of currants, weighing 12 cwt. 2 qr. 24 lb. 
gross, tare 14 lb. per cwt., tret 4 lb. per 104 lb., how much 
neat? 

lb, cwt. qr, lb, 
14 = ^) 12 2 2i: gross 
1 2 10 tare 

lb, 

4 = ^)11 l^mttle 
1 19 tret 



10 2 23 neat 



(2) In 7 cwt. 8 qr. 27 lb. gross, tare 36 lb., tret 4 lb. per 
104, how many pounds neat? Ans, 826 

(3) In 152 cwt. 1 qr. 3 lb. gross, tare 10 lb. per cwt., tret 
as usual, how much neat? Ajhs, 133 cwt, Iqr, 12 lb. 

When ClofF is allowed, multiply the cwt. of the second 
suttle by 2, and divide the product by 3 ; the quotient will be 
pmmds cloff, which subtract from the suttle, the remainder is 
neat. 

Or, divide the second suttle by 168 (because 21b. is 168th 
part of 3 cwt.), the quotient will be cloff. 

EXAMPLES. LVII. 

(1) What is the neat weight of 15 cwt. 3 qr. 20 lb. tobacco, 
tare 7 lb. per cwt., tret 4 lb. per 104 lb., and cloff 2 lb. for 
every 3 cwt. ? 

cwt, qr, lb, 
7 = t*ff 15 3 20 gross 
3 27 tare 



26) 14 3 21 mttU 
14 cwt, 2 8 tret 

2 

— 14 1 13 suttle 

8)28 9 cloff 



9 lb, cloff 14 1 4 neat 



TO Simple IMenzl. 

(2) In 7 Hhds. tobaceo, each gross 5 cwt. 2 qr. 7 lb., tare 
8 lb» per cwt., tret and cloff as usual, bow much neat weight ? 

Am. 34 cwt, 2 qr, 9 lb. 

(3) Drugs 117 cwt. 21 lb. gross, tare 173 lb., tret 41b. per 
104, cloff 2 lb, for 3 cwt., how much neat ! 

Ans, 110 cwt, 2 qr. 4Z6. 

Note. — Cloff is asceilained by tlie above rule when the allowance is 
21b. per 3 cwt., but when diSerenl, another diviBor must be substituted 
in proportion to the given ratlBu 



SIMPLB INTSfeEST 

Is the consideratioii or profit allowed for the load of tnoftey, 
and is greater or less in proportion io the sum lent, the time 
for which it is lent, and the rate per cent, at which it is 
lent. 

The principal is the slim lent, for which interest is to te 
received. 

The rate per cent, is a certain si;m ^igreed on between the 
borrower and the lender^ to be paid for QYery £lO(), foir the 
use of the principal for twelve months. 

The amount is the principcd and interest added together. 

The method of computing Interest is also applied to Com- 
mission, Brokerage, Stocks, Insurance, &c. 

To find the Interest of any Sn/in of Monet/ for a Year. 

Rule. — ^Multiply the principal by the rate per cent. ; that 
product divided by 100^ will gire l5ie interest required. 

For several Years. 

Rule. — ^Multiply the interest of one year by the number of 
years, and the product will be the answer. Or, 

Multiply the principal by the rate per cent and the years, 
and divide by 100. 
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EXAMPLES. — LVIII. 



(1) What is the interest of £375 for a year, at 5 per ceAt. 
per anniLm ? 5 




15|00 

Ans. £18 15s. 

(2) What is me interest of £268 for one year, at 4 per 
cent, per annum? Ans, £10 lis, 4:^, 

(3) What is the interest of £945 10s. for one year, at 4 
per cent, per annum ? Ans, £37 165. 4|^(i. 

(4) What is the interest of £547 15s., at 3 per cent, per 
annum, for three years ? Ans. £49 55. ll^d. 

(5) What lb the ihterest of £264 I7d. 6d. fbr five years, 
at i per cent, per annum? Ans, £50 195. 6d, 

(6) What is ^e interfedt of £666 18S; 4d., at 5 per cent. 
per annum, for five years ? Aiis. £189 Qs, Aid, 

l^oi;i. — ^Wfadh the rate per cent, ia an aliquot part of lOO, tt cftit 
easily be formed into severaL Buch parts dependent on 100^ d(ylde the 
principal iA in PrJEtctice» ^his will produce the Interest for one year. 

Whtn the Sate per Cent, consists ofP&unds^ iind ^, ^^ 

or % (Sf a Pound* 

feuLE. — ^Multiply the principal by tne rdte per cent., and 
take parts with the j&aetioi^al parts fro& the principal, which 
added to the product^ and divided by 100, will give the in • 
terest for one yeiar. 

When the Time consists of Teeiirs^ and i, J, or f o/a Tear, 

RuL«. — ^Multiply the interest of one year by the number of 
years, and take parts with the fractional parts f^om one 
year's interest) which add to l^e interest of the several 
years; 
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Simple Interest. 



EXAMPLES. — UX. 

(1) What is the interest of £175 17s., at 4J per cent., for 
2| years ? 



i £175 17 
4 



703 8 
87 18 6 

7|91 6 6 
20 

18|26 
12 



i 



i 



i 


£7 18 3 
2 


J 


15 16 6 
3 19 li 
1 19 6f 



Ans. £21 15 



li 




(2) What is the interest of £325 7s. 6d., at 6 per cent, per 
annum, for 3 J years ? Ans. £68 6s. 6^d, 

(3) What is the interest of £397 9s. 5d., at 3^ per cent, per 
annum, for 2^ years ? Ans, £31 6^. 

(4) What is the interest of £547 2s. 4d., at 4 per cent, per 
annum, for 5J years ? Ans, £120 7s. 3Jd 

(5) What is the interest of £576 2s. 7d., at 4J per cent, 
per annum, for 7J years ? Ans, £187 19s. 1 JdL 

(6) What ifl the interest of £479 5s., at 5 per cent, per 
annum, for 5^ years? Ans, £125 16s. 0|d 

(7) What is the interest of £279 13s. 6d., at 5^ per cent 
per annum, for 3| years? Ans. £51 7s. lOd, 

Interest far Weeks, 

Rule. — ^As 52 weeks are to the number of weeks given, so 
is the interest of the giyen sum for a year to the interest 
required. 

examples. — ^LX. 

(1) What is the interest of £379 13s. 2d. §or 4 weeks, at 
4 per cent, per annum 1 

£379 13 2x4-^ 100 = £15 3 8 J— 88 
As 52 weeks : 4 weeks : : £15 3 8]^ : £1 3 4^ Ans. 
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(2) What is the interest of £259 18s. 5d. for 20 weeks, at 
5 per cent, per annum ? Ana, £4 195. lO^^^c?. 

(3) What is the amount of £375 6s. Id. for 12 weeks, at 
4J per cent, per annum ? ^ Ans, £379 4s. 0\d. 

(4) What is the amount of £256 5s. 8d. for 25 weeks, at 
2f per cent, per annum ? Ans. £259 13^. 

Interest for Days, 

As 865 days are to the number of days given, so is the 
interest of the given sum for a year to the interest required. 

(5) What is the interest of £240 for 120 days, at 4 per 
cent, per annum ? 

£240 X 4 4- 100 = £9 12 
As 865 days : 120 days : : £9 12 : £3 3 1^^ 335 rm. Ans. 

(6) What is the interest of £379 5s. 4d. for 3 years and 
75 days, at 5 per cent, per annum ? Ans, £60 155. 8e?. 

(7) At 5^ per cent, per annum, what is the interest of 
£985 2s. 7d. for 5 years, 127 days ? Ans. £289 155. 2d. 

(8) What is the interest of £2726 Is. 4d., at 4^ per cent, 
per annum, for 3 years, 154 days? Ans. £419 155. Q\d, 

When the Amount^ Time, and Bate per Cent, are given, to 

find the Principal, 

Rule. — As the amoxmt of £100 at the rate and time given 
is to the amount given, so is £100 to the principal required. 

EXAMPLES. — ^LXI. 

(1) What principal being put to interest wiU amount to 
£402 10s., at 8 per cent, per annum, for 5 years ? 

£3 X 5 + 100 = £115 : £100 : : £402 10 : £350 Ans. 

(2) What principal, being put to interest for 9 years, will 
amount to £734 8s., at 4 per cent, per anmmi ? Ans. £540 

(3) What principal, being put to interest for 7 years, at 5 
per cent, per annxim, will amount to £334 16s. ? 

Ans. £248 
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When iJie Principd, ^ate per Cent, and Amount are giveii^ 

to find the Time. 

Rt7LE.-^Afl the interest of the principal for one yeaar is id 
the whole interest, bo is one year to the time required. 

£XAMPL£S.^LZII. 

(1) In what time will £850 ambttot to £402 10s., at 8 per 
cent, per annum ? 

850x3 -100 = 10 10 Afl £10 10 : f 52 10 : : i yr. :5yrs. 

£402 10 
• £350 



£52 IjO Ane* 5 years 

(2) In what time will £540 amount to £734 8s., at 4 per 
cent, per anttimi ? Ans. 9 years 

(3) In what time will £248 amount to £384 16s., at 5 per 
cent, per annum ? Ans. 7 years 

When the IMncipalf Amount , and Time are given j to find 

the Bate per Cent, 

BuLE. — Aa the principal is to £100, so is the interest given 
to the interest on £100 for the same tim<B at the same rate. 
Divide that interest by the time, and the quotient will be the 
rate per cent. 

fiXAllPLEli. — iiXIU. 

(1) At what rate per cent, will £350 amotmt to £402 10s. 
in 5 years* time ? 

£402 10 As £350 : £100 : : £52 10 : £16 

£350 b 



£52 10 £16 -f- 8 = 8 ])tfr cent An^. 

(2) At what rate per cent. wiU £248 amoiint to £384 168: 
in 7 years* time ? Ans, 6 per cent, 

(3) At what ratd per cent, will £540 amount to £784 88; 
in 9 years* time ? Ans. 4 per cent. 
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COMPOUND INTEREST 

ts ttie siim arising from the principal, and the interest as it 
becomes due added to it ; each amount forming another prin- 
cipal, and the interest being calculated in succession accord- 
ingly- ; . * ' ^ 
BuLE. — ^Find the first year's interest, which add to the 

principal ; then find the interest of that sum, which add as 
before ; repieating the same for the number of years, will give 
the amount. 

Subtract the given sum from the last amount, and the 
remainder is the compound iiiterest required. 

EXAMPLES. — LXrV. 

(1) What is the compound interest of £500, at 6 per cent, 
per annum, forborne 3 years ? 

£500 £500 £525 £551 5 

5 25 26 5 27 11 8 



25 00 625 = 
5 


:lBt 


ft, 661 Sisindj^r. 5fd li5 SsiBtdyr. 
5 600 principal 

• 


2625 
20 


27 56 5 78 16 8 the 
26 compound interest 


500 


ll|2d 
12 




^IQO . Ans. £78 16«. dd. 



(f ) Whit is the ainbulit bf £400, forborne 3 J years, at 6 
per cent, per annum, compound interest ? 

Ans. £490 135. 111^ 

(8) what wUl £650 amount to in 5 years, at 5 per cent. 

per annum, compound interest ? Ana, £829 li«. l^d. 

(4) What is the amoUnt of £550 10s. for 3 years and 6 

months, at 6 per cent, per annum, compound interest ? 

Ani. £675 65. 5c?. 
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(5) WHat is the compound interest of £764 for 4 years 
and 9 months, at 6 per cent, per annum ? 

Ans. £243 ISs. Sd. 

(6) What is the compound interest of £57 10s. 6d. for 5 
years, 7 months, and 15 days, at 5 per cent, per annxun ? 

Ans. £18 35. 8^d. 

(7) What is the compound interest of £259 lOs. for 3 
years, 9 months, and 10 days, at 4^ per cent, per annum ? 

Ans. £46 195. lO^d. 

Note. — When the interest is paid half-yearly, take half the rate per 
cent, and twice the number of years ; for qoiurterly payments, take a 
quarter of the rate per cent, and four times the number of years. 



EEBATB, OR DISCOUNT, 

Is the abatement or allowance that is made on the payment of 
money before it is due, and is equal to the interest that the 
money actually paid would produce in the given time at the 
given rate. 

Note. — ^This is what is called the true discount ; bankei^s discount is 
simply the interest on the whole sum for the given time at the given rate. 
Three days (called Days of Grace) are always added to the time of a bilL 

Rule. — As £100 with the interest for the time given is to 
the sum given, so is that interest to the discount required. 

Subtract the discount from the given sum, and the remain- 
der will be the present worth. 

EXAMPLES. — LXV. 

(1) What is the discount and present worth of £487 12s. 
for 6 months, at 6 per cent, per annum ? 

6m. is J)£6 As £103 : £487 12 : : £3 : 

— i Ans. £14 4 0J^178 the discount 
3 

100 From £487 12 given sum 

Take 14 4 OJ the discount 

103 

Ans. 473 7 llf present worth 

When the present worth only is required, say— As lihe 
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amount of £100 for the given time is to the given sum, so is 
£100 to the present worth, viz. : — 

As £103 : £487 12 : : £100 : £473 7 llf 

(2) What is the present worth of £500, payable in 10 
months, at 5 per cent, per annum ? Arts, £480 

(3) How much ready money can I receive for a note of 
£75, due 15 months hence, at 5 per cent, per annum ? 

Ans, £70 lis. 9c?.— 875 rem. 

(4) What is the present payment of £357 10s., which was 
agreed to be paid 9 months hence, at 5 per cent, per annum ? 

Ans. £344 lis. 6fc?.--875 rem. 

(5) What is the discoxmt of £275 10s. for 7 months, at 5 
per cent, per annimi ? * Ans. £7 16s. If d. — 95 rem. 

(6) Bought goods to the value of £109 10s., to be paid at 
9 months ; what present money will discharge the same, if I 
am allowed 6 per cent, per annum discount ? 

Ans. £104 15s. 8Jd.— 63 rem. 

(7) What is the present worth of £527 9s, Id., payable 7 
mon^s hence, at 4| per cent, per annum ? 

Ans. £514 13s. lO^rf.— 6930 rem. 

(8) Sold goods for £875 5s. 6d,, to be paid 5 months 
hence ; what is the present worth, at 4| per cent, per annum ? 

Ans. £859 3s. 3|c?.— 45 rem. 

(9) What is the discount of £85 10s., due September 8th, 
this being July 4th, rebate at 5 per cent, per annimi ? 

Ans. 15s. 3ic?.— 62982 rem. 

(10) What is the present worth of £500, £100 to be paid 

down, and the rest at two 6 months — that is, £200 at 6 

months, and the other £200 at 12 months — at 4 per cent, per 

annum? Ans. £488 7s. 8 Jc?. 



INSUEANCB, COMMISSION, AND BROKERAGE, 

Are various forms of per-centage, and are computed in exactly 
the same way as interest. 

Rule. — ^Multiply by the rate per cent, and divide by 100. 

Note. — When the rate is less than 1 per cent, (as is frequently the 
case in fire insurance and brokerage), a sliorter method is to divide by 
100, and take aliquot parts with the rate per cent. 



KTAMPLKft.^— LXVl. 

(1) What is the cost of insuring £15,000 on a ship, at 
lOJ per cent. ? Ans. £1537 10«. 

(2) Wb^\ is the imniraiioe of £3860 on a honae and 
funiitur^ at 3s. 6d. per cent ? Ans, £5 ^. Hd. 

(3) What ia the conuniasipn on £387 lOs. at 3| per 
cent. ? Ans. £10 la. SW. 

(4) If I allow my agent 3^ per cent, for commission, what 
may he demand on the pur(£ase of goods to the amount of 
£876 5s. lOd. 7 Am. £32 17«. ^d. 

(5) What }» the brol^erage on £796 14^. 7d. at 6s. per 
cent. ? Ans. £2 78. ^d. 

(6) What iQ ihe l>ro|cerage on £2575 l?a. 6d. at i per 
oe^t. t 4m £3 49. Aid. 



'i • • »■■» 



STOCKa 

QuESTioifS under this head arise from transactions in the 
Funds and other Govemi^ent siecurities, i^ the shares ot 
railways and other public companies, and generally in the 
various descriptions of prqperty known as Stocks. When 
th^fi ^rj^i bo^glit p.r sold, a certai^ sum of money (sterling) 
is paid for % cert^i^ amount of stock, according to the state 
of the mbp^y-market for the time being, or according to the 
market price of the partici^ description of stock. Thu% 
wh^n the 3^ per cents, are said to be at 87, it means that 
£100 ^i the 3^ per cent, stock cai^ be bqught for £87 sterling. 
Questions in the Purcl^as^ and Sale of Stopk ace wc^^^d ^ 
the Bule of Three ; two put of the four ^forma 9f ^e iurqpor- 
tion beix^ the opginal or par value of the stock (ija^udly 
£100), and its present market price in sterUng. 

EuLE. — Consider whether the answer is to be stock op 
sterling; if it is to be [stocky put the given stock in die third 
term, the sterling value pf it in the first term^ and the sterlii)g 
value of the answer in the second term ; if it is to be sterlii^, 
put the given sterling in the third term, the cprrespon^ing 
stock in &e first term, and the remaining stock in the second 
term. 

KoTB.— L When i%9, fjAo^ oi itock ^ i^inp^ epftoifiod (a4 87, in tU 
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instance i^boye), it Is alwi^n fuppoactd to correspond to an ima^qary 
jflOO stock ; and these two quantities are to be used accordingly/ m the 
-working, as given sterling and stock. 2. When the income derived 
feom stock is involved in the question, H is computed by simple interest 
at Hk'^ ^veii TS^ qn the gifen stock, 

EXAyPLES. — LXVII. 

(1) Ho^ much must be given fi>r £254 17s. in the 4 per 
csents. at 97^:? Ans. £247 I65. ^^d. 

(2) When India Stock is at 124f , what is the price of 
£758 178. lOd. therein ? Ans. £945 155. 4J^&<?. 

(3) What is the price of the 4 per cents, when I have to 
giye £821 5s. for £1000 stock ? Ans. 82-^ 

(4) I possess £1000 in the 4 per cents. ; I sell out at 92^, 
and invest the money in the 8^ per cents, at 80 ; what is the 
difFerence in my income ? Ans, ds. A^cL 

(5) I invest £5500 in the 3 pec cents, at 79^, and sell 
out when they have risen to 81 ; how much do I gain by the 
transaction ? ' Ana. £103 16s. b^d. 

EQUATION OF PAYMENTS 

Shows how, when several sums are due at different times, to 
find a mes^n 1?ime for paying the wfeolci d^bt. 

EuLE.':r-A^ultiply each payment by its tim^, and divide 
the sum of tbe produpts by the debt ; the quotient isi the mean 
time. 

(1) A ow^a B £200, whereof MQ is to be paid at 8 
months, £60 at 5 months, and £100 at 10 months; at 
what time may the whole debt be paid together, without 

^: t»» £ 

40 X 8 T? 120. 

60 >$ 6 = 300 

100. X 10 « 1000 

2|00 )14|20 

Ans. 7 months, 8 days 



80 Barter. 

(2) B owes C £800, whereof £200 is to be paid at 3 
months, £100 at 4 months, £300 at 5 months, and £200 
at 6 months ; at what time could one payment of the whole 
be equitably effected ? Arts, 4 months^ 18 days 

(3) A merchant bought goods to the value of £500, to 
pay £100 at 3 months, £150 at 6 months, and £250 at 
12 months; but afterwards they agree to discharge the debt 
at one payment ; at what time was this payment made ? 

Ans. 8 months J 12 days 
• (4) A is indebted to B £600, which is to be paid at six 
different payments — ^that is, one-fourth at 2 months, one- 
eighth at 3 months, one-eighth at 4 months, one-fourth at 
5 months, one-eighth at 6 months, and the rest at 7 months ; 
but they agree that the whole shall be paid at one equated 
time ; what is that lime ? Ans, 4^ months 

Thirty days are reckoned a month in working the above 
questions, 

BARTER 

Is the exchanging one commodity for another, and informs 
traders so to proportion their goods that neither may sustain 
loss. 

Rule 1. — ^Find the value of that commodity whose quan- 
tity is given ; then £nd what quantity of the other, at the 
rate proposed, you may have for the same money. 

2. When one has goods at a certain price for ready money, 
but in bartering advances it ; find what the other ought to 
rate his goods at, in proportion to that advance, and proceed 
as before. 

EXAMPLES. — 'LXEC* 

(1) What quantity of coffee at Is. 6d. per lb. must be 
delivered in barter for 2 cwt. of tea at 4s. per lb. ? 

Value of tea delivered = 2 x 112 x 4a 

= 896s. 
Ans. 896 -f- 1| = 597J^ Ihs. = 5 avt. 87^ Ihs. 

(2) If B has cotton at 2s. 4d. per lb., how much must he 
give A for 1141b. of tobacco at 11 Jd. per lb. ? 

Ans.A^^^Jh. 
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(3) A and B barter ; A has 3 J lb. of pepper, at IS^d. per 
lb. ; B has ginger, at 15;id. per lb. ; how much ginger must 
he deliver in barter for the pepper ? Arts, 3 lb, l|-f oz. 

(4) Two merchants barter ; A has 20 cwt. of cheese, at 
Sis. 6d. per cwt. ; B has eight pieces of Irish cloth, at £6 
18s. per piece ; which must receive the difference, and how I* 
much ? Arts, B must receive £23 14s 

(5) C has nutmegs worth 8s. 6d. per lb. ready money, but 
in barter will have 10s. ; D has tobacco worth 9d. per lb. 
ready money ; how must he rate it at per lb. that his profit 
may be equivalent ; and what quantity of nutmegs must be 
delivered for 12 cwt 1 qr. 18 lb. of tobacco ? 

Ans, D must advance his tobacco to lO^d, -^^^ per lb., and 
he will receive 1 cwt, 9ff lb. of nutmegs in return for 
the tobacco. 



PEOFIT AND LOSS 



Shows what is gained or lost in the purchase or sale of goods, 
and how to raise or lower the price of them, so as to gain or 
lose either so much per cent, or so much on a given quantity. 

EXAMPLES. — LXX. 

(1) If a parcel of cloth sold for £560, and at £12 per cent. 
gain, what was the prime cost ? Ans, £500 

If £112 : £560 : : £100 
100 
£ 

112)56000(500 Ans. 
56000 

(2) Bought 436 yards of cloth, at the rate of 8s. 6d. per 
yard, and sold it for 10s. 4d. per yard ; what was the gain on 
the whole? Ans. £39 195. 4d 

(3) If 1 lb. of tobacco cost 16d., and is sold for 20d., what 
is ihe gain per cent. ? Ans. £25 

(4) If a yard of cloth be bought for lis. and sold for 
12s. 6d., what is the gain per cent. ? Ans. £13 125. 8 Jd— 10 

G 
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(5) If a yard of doth be bought for Ids. 4d., and sold again 
for 16a, what is the gain per cent. ? • Ana. d620 

(6) Sold 1 cwt. of hops for £6 15s., at the rate of £25 per 
cent, profit ; what would have been the gain per cent, if I had 
sold them for £8 per cwt. ? Ans. £48 28. lljrf. — 80 

(7) If 112 lb. of iron cost 27s. 6d., what must 1 cwt. be 
sold for to gain £15 per cent. ? Ans. £l lla. 7^^. 

(8) Paid £69 for 1 ton of steel, which is retailed at 6d. 
per lb. ; what is the profit or loss by the sale of 14 tons ? 

Ane. £182 loss 

(9) If 375 yards of broad cloth be sold for £490, and 20 
per cent, profit, what did it cost per yard ? 

Ans. £1 Is. 9JJ.— 125 
(10) Bought 249 yards of doth at 3s. 4d. per yard; retailed 
the same at 4s. 2d. per yard ; what is the profit in the whole, 
and how much per cent. ? 

Ans, £10 7s. 6d. profit, and £25 per cent. 



FELLOWSHIP 



Is when two or more join their stocks and trade together, so 
to determine each person's particular share of the gain or loss, 
in proportion to his principal in the joint stock. 

By this rule a bankrupt's estate may be divided amongst 
his creditors ; as also legacies adjusted, when there is a 
deficiency of assets or effects. 

Fellowship is either with or without Time. 

FELLOWSHIP WITHOUT TIME 

s when individuals engage in partnership for a particular 
adventure or business, without regard to time; the profits 
arising therefrom to be divided among them in proportion to 
their respective contributions. 

Rule. — As the M^hole stock is to each man's share in stock, 
so is the whole gain or loss to that man's share of the gain or 
loss. 

Proof. — ^Add all the shares together, and the stmi will be 
equal to the given gain or loss. 
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(1) Tt70 mercbanta traded together; A put into stock 
<£20, and B £40 ; they gained £50 ; what was each person's 
share thereof? 

£ £ £ £ £ 8. d. 

A 20 As 60 : 20 !: 50 : 16 18 A^A'n share 
B40 As 60:40: : 50; 83 6 8sB'ashare 
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(2) Three merchants traded together; A put in £20, 
B £30, and C £40 ; they gained £180 ; what is each man's 
part of the gain ? Ans. A's £40, JTs .£60, Cs £80 

(3) D, B, and F join stocks in trade ; the amount of their 
stock was £100; D's gain £3, E's £5, and Fs £8 ; what is 
each man's stock ? 

Ana. D's stock £18 15s. ; E's £31 5a. ; and F"s £50 

(4) Three persons, D, E, and F, joined in company ; D's 
stock was £750, E's £460, and F's £500, and at the end of 
12 months they gained £684 ; what is each man's particular 
share of the gain ? 

Ans. D's £800; IPs £184; and F's £200 

(5) Four persons trading together in a joint stock of £120, 
of which A has ^, B ^, G ^, and D the remainder, and at the 
end of 6 months they gain £100; what is each man's share 
of the said gain ? 

Ans. A's £33 65. 8c?., B's £25, Cs £20, and D's 
£21 13s. 4(f. 

(6) A merchant is indebted to B £275 14s. ; to C £304 
7s. ; to D £152 ; and to E £104 6s. ; but upon his decease, 
his estate is found to be worth but £675 158. ; how must it 
be divided among his creditors ? 

Ans. B's £222 155. 2d— 6584 ; Cs £245 I85. l^d— 15750 ; 
D'b £122 I65. 2fd.— 12227 ; and IPs £84 6s. 6d.— 15620. 

(7) Two persons purchased an estate of £1700 per annum 
freehold, for £27200, whereof D paid £15000, and B the 
rest ; some time ailer they sell the said estate for 24 years' 
purchase ; I desire to know each person's share. 

Ans. D'a £22500, IPs £18300 

g2 
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FELLOWSHIP WITH TIME 

Is "when the sliares are to be apportioned not only according 
to each man's stock or interest in the transaction, but also 
according to the length of time that interest has been in 
action. 

EuLE. — As the sum of the products of each man's money 
and time is to each such product singly, so is the whole gain 
or loss to the shore corresponding to that product. 

Proof. — As in Fellowship without Time. 

EXAMPLES. — ^LXXn. 

(1) D and E entered into partnership ; D put in £40 for 
8 months, and E £75 for 4 months, and they gained £70 ; 
what is each man's share of the gain ? 

£ £ 

40 X 8 = 120 As 420 : 120 : : 70 : 20 = D's share 
76 X 4 = 300 As 420 : 300 : : 70 : 50 = E's share 



420 70 Proof 



(2) D, E, and F held a piece of ground in common, for 
which they are to pay £36 10s. 6d. ; D put in 28 oxen 27 
days; E 21 oxen 85 days ; and F 16 oxen 28 days ; what is 
each man to pay of the said rent ? 

Ans. D £18 8fl. IJd— 624; E £15 lis. 5rf.— 1688 ; 

andF£7 Us. lid.— 1136 

(3) Three merchants joined in company ; D put into stock 
£195 14s. for 8 months, E £169 18s. 3d. for 5 months; and 
F £59 14s. lOd. for 11 months; they gained £364 18s. 
what was each man's share of the gain 7 

Ans. D'8 £102 6«. 4d— 5008 ; IPs £148 Is. 1^<?._482802 

arid F's £114 10a. 6Jd— 14707 

(4) Three merchants formed a common stock of £2000 
A's gain was £200 in 8 months; B's £168 in 12 months, and 
C's £240 in 6 months ; what ought each to have contributed 
towards stock ? 

Ans. A £682 18a. 2i^d.— 4786 ; B £797 9a. 4^.->8186 ; 

and £669 12a. 4|J.— 2240 
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(5) Two partners in 10 months gained £800 ; A put in 
at first £200, and at the end of 4 months £800 more. B put 
in at first £300, and at the end of 2 months £200 more ; how 
must the gain be divided ? 

Ana. A'8 share £861 18«. l^r, B's £488 Is. lO^d 

(6) Three merchants enter into partnership for 16 months ; 
A puts into stock at first £100, but at 8 months takes out 
£40, and at 4 months after that puts in £140 ; B puts in at 
first £200, at 6 months 50 more, and at 4 months af);er that 
takes out £100 ; C puts in at first £150, at the expiration of 
4 months takes out £50, and at 8 months afber that puts in 
£100 ; their gain at the expiration of the 16 months amounted 
to £357 ; what is each man*s share thereof? 

£ £ £ 

A 100x8 = 800 B 200x6 = 1200 150x4 = 600 

60x4 = 240 250x4 = 1000 100x8 = 800 

200x4 = 800 150x6= 900 200x4 = 800 



1840 3100 2200 

£ £ 

1840 As 7140 : 1840 :: 357 : 92 As gain. 
3100 As 7140 : 3100 :: 357 : 155 B's gain. 
2200 As 7140 : 2200 :: 357 : 110 Cs gain. 
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(7) Three merchants joined in company for 18 months ; 
D put in £500, and at 5 months' end took out £200 ; at 
10 months' end put in £300, and at the end of 14 months took 
out £130. E put in £400, and at the end of 3 months £270 
more ; at 9 months he took out £140, but put in £100 at the 
end of 12 months, and withdrew £99 at the end of 15 months. 
F puts in £900, and at 6 months took out £200 ; at the end 
of 11 months put in £500, but takes out that and £100 more 
at the end of 13 months; they gained £200. I desire to 
know each man's share of the gain. 

Ans. Us £50 7s. 6d— 21720; IPs£Q2 12s. 5^^—29859 ; 

andTs £87 Os. Oic?.— 14167 
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POSEIGN EXCHANGES 

Are transfers from the money of one coimtry to that of 
another, usually by means of billa of exchange, which are 
written orders to pay a certain amount 

The rate or course of eaxhange is th6 variable price of A 
fixed sum of money of the currency of one country in the 
money of another coimtry. The country whose money is the 
fixed integer is said to receive the variable price, and the 
other country is said to give it. Thus London receives firom 
Amsterdam 12 florins, 3 stivers for £1 sterling, and gives 
St. Petersburg 3s. 2^d. for 1 silver rouble. 

English money is called sterling. 

The par of eaxhange is the intrinsic value of the coin of 
one country compared with that of another. It is theoreti- 
cally, and for most practical purposes actually, fixed. But it 
is affected by the fact that the standards of value are different 
in different coimtries ; gold being the standard in England, 
whilst in many countries it bears a fluctuating premium, 
or Agio, 

An Agio has to be allowed also in those coimtries where the 
currency is debased-^.e,, where it cannot realize its nominal 
value. This is especially the case with the paper currency 
of many foreign countries. 

A General Rule for changing Foreign Money into Sterling. 

As the foreign money in the rate of exchange is to the 
foreign money given, so is the sterling in the rate of exchange 
to the sterling required. 

To change Sterling into Foreign Money. 

As the sterling in the rate of exchange is to the sterling 
given, so is the foreign money in the rate of exchange to the 
foreign money required* 

In France accounts are kept in francs and centimes, (the 
ancient money — in ^ livres, sous, and deniers — has ceased to 
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have currency siiice October, 1834), the par of exchange being 
25 francs, 22 centimes for £1. 

100 centimes = 1 franc. 

exXmples.'^-oLxxiii. 

(1) In 7300 francs 30 cents., how much sterling, exchange 
at 25 francs 16 cents. ? Ans, £290 3^. 3d.— 276 rem. 

(2) In £586 lOs. 6d. how many francs, exchange at 
25 francs 15 cents. ? Ans. 14751 /rancs, 10 cents. — 9 rem. 

(3) Exchange 5000 francs into sterling, at 25 francs 
45 cents. Ans. £196 95. S^d. 

KoTi. — ^The Belgian and Swiss money, welghtB, and measures are 
assimilated to the French. 

Holland. 

At Amsterdam, Rotterdam, &c., accounts are kept in 
florins or guilders, stivers, and cents., the par of exchange 
being 11 florins 97 cents, for £1. 

100 cents, or 20 stivers = 1 florin or guilder. 
50 stivers or 2^ florins = 1 rix-dollar. 

(4) Exchange £1729 14s. 8d. sterling into florins, at 12 
florins 7^ cents, to the pound. Ans, 20SS6 florins^ 52 cents. 

(5) In 12112 florins, 50 cents., how much sterling, at 12 
florins 11^ cents, to the pound. Ans. £1000 

Hambubg. 

At Hamburg, Altona, &c., accoimts are kept in marks, 
schillings, and pfennings. There are two sets of money. 
Banco and Currency ; the agio varies from 20 to 25 per cent, 
calculated on the Banco ; and is therefore (at 25 per cent.) J 
of the Banco, or ^ of the Currency. 

12 pfennings = 1 schilling. 
16 schillings = 1 mark. 
3 marks • ac 1 rix-doUar. 

The par of exchange is, for Banco, about 13 marks 10|^ 
schillings to the pound; and for currency, about 16 marks 12 
SGhiLlings. 
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(6) Exchange £1101 into banco, at 13 marks, 6 scliillings 
to the pound. Ans. 14725 marks, 14 sch, 

(7) Exchange 9793 marks, 8 schillings banco into sterling 
at 13 marks, 10^ schillings. Ans. £717 19*. 4:d. 

BussiA* 

At St. Petersburg accounts are kept in roubles and copeks, 
metallic and paper. The par of exchange is, for the metallic 
currency, about 3s. 1 Jd. per silver rouble ; and, for the paper 
currency, about lO^d. per rouble banco. 

100 Copeks = 1 Silver Rouble. 

(8) Convert £2000 sterling into silver roubles, exchange at 
3s. 1 Jd. per silver rouble. Ans, 12885 silver roubles, 90 copeks 

(9) Convert 9753 silver roubles, 12 copeks into sterling, at 
3s. l||d. Ans. £1541 145. Od, 

Prussia. 

At Berlin accoimts are kept in Prussian dollars or thalers, 
and silver groschen : 6 Prussian dollars 27 silver groschen 
about = £1 at par. 

30 silver groschen = 1 Prussian dollar. 

(10) Convert £250 into Prussian money, exchange at 6 
Prussian dollars 28^ silver groschen to the pound. 

Ans» 1737 Prussian dollars, 15 silver groschen 

(11) Convert 4000 Prussian dollars into sterling, exchange 
at 6 Prussian dollars 27^ silver groschen to the pound 

Ans. £578 6«. 84 

Portugal. 

At Lisbon and Oporto accounts are kept in reis and milreis, 
one milreis being about 4s. 6d. at par. 

1000 reis = 1 milreis. 
1000 milreis b 1 conto of reis. 

(12) Convert £600 into reis, at 4s. 9d. to the milreis. 

Ans. reis 2,105,268 
(18) Convert reis 5,000,000 into sterling, at 4a 9Jd. 

Ans. £1197 18«. 4d. 
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MISCELLANEOUS. 
Note. —The pars of exchange are, in many cases, approximatioDS only. 

Spain. 

34 maravedis = 1 real. 

20 reales — 1 hard dollar. 

Par, 4s. 2d. =1 „ „ 

Austria. 

100 kreuzer = 1 'florin or gulden. 
Par, 131 flor. 80 kr. = £10. 

The Zollverein States. 

South Germany — 60 kreuzers = 1 florin or gulden. 

Par, 120f^ florins = £10. 

North Germany — 30 North German thalers = 52i South 

German florins. 

Denmark. 

96 skilling = 1 Eigsbank daler. 
Par, 9 Eigsbank dalers = £1, 



Norway. 

120 skilling = 1 specie daler. 
Par, 4 specie daler 33 sk. = £1. 

Sweden. 

12 runstyken = 1 skilling. 
48 skillingar = 1 daler. 
Par, 12 d. 1 sk. 11 r. (Banco), = £1. 

Kingdom of Italy. 

100 centesimi = 1 lira. 
Par, about 25 lire = £1. 
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Rome. 

100 bajoccHii or 10 paoli = 1 scudo Bomano. 
Par, about 46 paoli = £1. 

TUBKEY. 

40 paras = 1 piastre* 
100 piastres = 1 medjidie. 
Par, 150 piastres = £1. 

Greece. 

• 

100 lepta = 1 dracHma. 
Par, 28^ drachmai = £1. 

The United States. 

100 cents = 1 dollar (|). 
Par, |1 = 4s. 2d. 

East Indies. 

Calcutta and Madras — 12 pice = 1 anna. 

16 annas = 1 rupee. 
Bombay — 100 reas = 1 quarter. 
4 quarters = 1 rupee. 
Par, 1 rupee = 2s. 



CONJOESfBD PROPORTION 

Is employed when the coin, weights, or measures of several 
countries are compared in the same question ; or it is linking 
together a variety of proportiona 

When it is required to find how many of the first sort of 
coin, weight, or measure, mentioned in the question, are equal 
to a given quantity of the last. 

Rule. — Place tiie numbers alternately, beginning at the 
left hand, and let the last number stand on the left hand; 
then multiply the first row continually for a dividend, and 
the second for a divisor. 
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Pboof.*--B7 aA many Single Rules of Three as the question 
requires. 

£XAMPLES.^LXXiy. 

(1) If 20 lb. at London make 23 lb. at Antwerp, and 
155 lb. at Antwerp make 180 lb. at Leghorn, how many lb. 
at London are equal to 72 lb. at Leghorn ? 

Left. Bight. 

20 23 20 X 155 X 72 « 223200 

155 180 23 X 180 = 4140)223200(53|4^ 

72 

(2) If 12 lb. at London make 10 lb. at Amsterdam, 100 lb. 
at Amsterdam 120 lb. at Toulouse, how many lb. at London 
are equal to 40 lb. at Toulouse ? Ans, 40 lb. 

(3) If 140 braces at Venice are equal to 156 braces at 
Leghorn, and 7 braces at Leghorn equal to 4 ells English, 
how many braces at Venice are equal to 16 ells English ? 

Ans, 25/^ 

When it is required to find how much of the last sort of 
coin, weight, or measure, mentioned in the question, is equal 
to the quantity of the first, 

BuLE. — Place the numbers alternately, beginning at the 
left hand, and let the last number stand on the right hand ; 
then multiply the first row for a divisor, aiid {he second for a 
dividend. 

(4) If 12 lb. at London make 10 lb. at Amsterdam, 100 lb. 
at Amsterdam 120 lb. at Toulouse, how many lb. at Toulouse 
are equal to 40 lb. at London 7 Ans, 4:0 lb. 

(5) If 40 lb. at London make 36 lb. at Amsterdam, and 
90 lb. at Amsterdam 116 lb. at Dantzic, how many lb. at 
Dantzic are equal to 122 lb. at London ? Ans. 141^f 



SQUARE ROOT. 



ExTRACTiNa the Square Root is the finding a number such 
that, when multiplied into itself, the product is* the given 
ntimber. 

Rule.— -First, point the given number, by placing a dot 
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over the figure in the unites place, then the hundreds, and so 
upon every second figure throughout. 

Secondly, Find the greatest square number in the first 
point towards the left hand, placing the square number under 
the first point, and the root thereof in the quotient ; subtract 
the square number from the first point, and to the remainder 
bring down the next point, and call that the resolvend. 

Thirdly, Double the quotient, and place it for a divisor on 
the left hand of the resolvend ; find how often the divisor is 
contained in the resolvend (preserving always the imit's place), 
and put the answer in the quotient, and also on the right-hand 
side of the divisor ; then multiply by the figure last put in 
the quotient, and subtract the product from the resolvend; 
bring down the next point to the remainder (if there be any), 
and proceed as before. 

When the given number consists of a whole number and 
decimals together, if the decimals are odd, make them even 
by adding a cipher to them, as there must be a point on the 
unit's place of the whole niunber. 

Proof. — Square the quotient, and add thereto the remain- 
der, as in common division. 

Boots. 1.2.3.4.6.6.7.8.9 
Squares,! . 4 . 9 . 16 . 25 . 36 . 49 .64 .81 

EXAMPLES. — LXXV. 

(1) What is the square root of 119025 ? 

119025(345 Ans. 345 

9 345 



64)290 1725 

256 1380 

1035 

685)3425 



3425 119025 Proof 

(2) What is the square root of 106929 ? Ans. 827 

(3) What is the square root of 36372961 ? Ans. 6031 

(4) What is the square root of 22071204 ? Ans. 4698 
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To extract the Square Moot of a Vulgar Fraction, 

BuLE. — ^Reduce the fraction to its lowest terms, then extract 
the square root of the numerator for a new numerator, and 
the square root of the denominator for a new denominator. 

If the fraction be a surd— that is, a number where a root 
cannot be exactly found — reduce it to a decimal, and extract 
the root of it. 

EXAMPLES. — LXXVI. 

(1) What is the square root of |^| ? Ans, |- 

(2) What is the square root of xiz^ ^ -^^^' r 



SURDS. 

(3) What is the square root of |-|4 ^ 

(4) What is the square root of f fj ? 



Ans, -89802 + 
Ans. -86602 + 



To extract the Square Root of a Mixed Number. 

EuLE. — 1. Reduce the fractional part of the mixed number 
to its lowest terms, and then the mixed number to an im- 
proper fraction. 

2. Extract the root of the numerator and of the denomi- 
nator for a new numerator and denominator. 

If the mixed number given be a surd, reduce the fractional 
part to a decimal, annex it to the whole number, and extract 
the square root thereof. 

EXAMPLES. — LXXVII. 

(1) What is the square root of 27-^^ ? Ans, 5 J 

(2) What is the square root of 9 Jf ? Ans, ^\ 



SURDS. 

(3) What is the square root of 8|^ ? 

(4) What is the square root of 6f ? 



Ans, 2-9519 + 
^W5. 2-5819 + 
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THE APPLICATION OF SQUARE ROOT. 

To find the Side of a Square that is equal in Area to any 

given Superficies. 

Rule. — THe square root of the content of any given super* 
fioies is the side of a square of equal content, 

EXAMPLES. — ^LXXVIU. 

(1) If the content of a given circle be 160, what is the side 
of the square equal to it ? Ans, 12*64911 + 

(2) If the area of a circle be 750, what is the side of the 
square equal thereto? Ans, 27'38612 + 

The Area of a Circle given to find the Diameter* 

Rule. — Multiply the square root of the area by 1 '12837, 
and the product will be the diameter. 

(3) What length of cord should be tied to a cow's leg, the 
other end fixed in the ground, to let her have liberty of eating 
an acre of grass, and no more, the length of the cow with her 
leg extended being 5^ yards? Ana. 6*186 ^erc^M 

The Area of a Cirole given to find the Circumference, 

Rule. — ^Multiply the square root of the area by 3*5449, and 
the product is the circumference. 

(4) When the area is 12, what is the circumference? 

Ans, 12-2799 and 49599 rem. 

(5) When the area is 160, what is the periphery? 

Ans. 44-839 and 83279 rm. 

m 

S0i;«UTI0N OF TBUlKGLGS, 

The Base and Perpendicular given to find the Hypothenuse. 

Rule. — The square root of the sum of the squares of the 
base and perpendicular is the length of the hjrpothenuse. 

(6) The top of a castle from the ground is 45 yards high, 
and surrounded with a ditch 60 yards broad ; what length 
must a ladder be to reach from the outside of the ditch to the 
top of the castle ? Ans. 75 yards 



C%(b^ Root 
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A. Length of the ladder or 

hypothenufie. 

B. Base or ditch, 60 yards. 
G. Perpendicular or height, 

45 yards. 



(7) The wall of a town is 25 feet high, which is surrounded 
by a moat of 80 feet in breadth : I desire to know the length 
of a ladder that will reach from the outside of the moat to the 
top of the wall. Ans, 29*05 /ee^, and 975 rem. 

The Hypoihenuse and Perpendicular given to find the Base. 

£uL£. — The square root of the difference of the squares of 
the hypothenuse and perpendicular is the length of the base. 

(8) There is a tower of 103 feet in height, standing close to 
a river, and a string of 320 feet long, fastened at the top of it, 
wiU reach to the opposite side : what width is the river ? 

Ans. 302'd7feetj and 1791 rem. 

The Base and HypothentLse given to find the Perpendicular. 

Rule. — ^The square root of the difference of the squares of 
the hypothenuse and base is the height of the perpendicular. 

(9) A ladder 40 feet long is so planted in a street that it 
will reach a window 33 feet &om the ground, and with keeping 
the foot of it in the same place, it will reach a window on the 
opposite aide 21 feet high ; the breadth of the street is required. 

Ans. 66'64: feet 



CUBE ROOT. 

To extract the Cube Root is to find a number which, being 
multiplied into itself, and then into that product, will produce 
the given number. 

Rule.— 1. Point every third figure of the number given, 
beginning at the imit's place ; seek the greatest cube to the 
first point, and subtract it therefrom; put the root in the 
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quotient, and bring down the figures in the next point to the 
remainder for a Resolvend. 

2. Find a Divisor by multiplying the square of the quotient 
by 8. See how often it is contained in the resolvend, re- 
jecting the units and tens, and put the number of times in the 
quotient. 

3. To find the Subtrahend. 1. Cube the last figure in 
the quotient. 2. Multiply all the figures in the quotient by 
3, except the last, and that product by the square of the last. 
8. Multiply the divisor by the last figure. Add these products 
together, taking care to place the unites figure of the second 
product under the ten's figure of the first product, and the 
unit's figure of the third product under the ten's figure of the 
second. Subtract the simi from the resolvend; to the remainder 
bring down the next point, and proceed as before. 

Proof. — Cube the quotient, and add thereto the re- 
mainder. 

Boots. 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Cubes. 1. 8. 27. 64, 125. 216. 343. 512. 729. 

EXAMPLES. — ^LXXIX. 

(1) What is the cube root of 99252847 ? 

99252847 (463 

64 = cwJ«d/4 

Divisor 

Square o/ 4 x 3 = 48)35252 resolvend. 

216 = cwJeo/6. 
432 e= 4 X 3 X by square of 6, 
288 = divisor x by 6. 



33336 subtrahend. 

Divisor 

Square o/46 x 3 = 6348) 1916847 resolvend. 



27 = cube of d 
1242 = 46 X 3 X ^ square of 3. 
19044 = divisor x by 3. 

1916847 subtrahend. 



^1 
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(2) What is the cube root of 389017 ? Ana. 73 

(3) What is the cube root of 5735339 ? Ans, 179 

(4) What is the cube root of 32461759 ? Ans. 319 
'5) What is the cube root of 84604519 ? Ans. 439 

(6) What is the cube root of 259694072 ? Am. 638 

When the given number consists of a whole number and 
decimal figures, make the number of decimals to consist of 
3, 6, df <&c., places by adding ciphers thereto, as a point must 
be on the tmit's place of the whole nimiber. 

(7) What is the cube root of 12-977875 ? Ans. 2*35 

(8) What is the cube root of -001906624 ? Ans. -124 

To extract the Cube Root of a Vulgar Fraction. 

Rule. — Reduce the fraction to its lowest terms, then extract 
the cube root of the nxunerator and the denominator for a 
new numerator and denominator; but if the fraction be a 
surd, reduce it to a decimal, and extract the root thereof. 

(9) What is the cube root of || J ? Ans. ^ 
(10) What is the cube root of -^j^ ? Ans. | 

SUBDS. 

(11) What is the cube root of f ? Ans. -829 + 

(12) What is the cube root of f ? Ans. -822 + 

To extract the Cube Boot of a mixed Number. 

Role. — ^Reduce the fractional part to its lowest terms, and 
then the mixed number to an improper fraction ; extract the 
cube root of the numerator and the denominator for a new 
numerator and denominator ; but if the mixed number given 
be a surd, reduce the fractional part to a decimal, annex it to 
the whole number, and extract Ihe cube root thereof. 

(13) What is the cube root of 12^ ? Ans. 2^ 

(14) What is the cube root of 8^ ? Ans. 2*057 + 
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THE APPLICATION OF CUBE il^OOT, 

EXAM1*LES. — LXXX. 

(1) If a cubical piece of timbei* be 47 inches long, 47 
inches broad, and 47 inches deep, how many cubical inches 
does it contain ? Ans. 103823 

(2) There is a stone of cubic fonn i^hioh co&taitis d890lt 
solid feet ; what is the superficial conteilt of dne of iis sides 7 

An^, 5320 

To find the Side of a Cube that shall he equal in Solidity to dny 
given Solid, as a Otobe, Cylinder^ Prism, Com, g-d 

BuLE. — The cube root of the solid content of any solid 
body given is the side of the cube with equal solidity. 

(3) If the solid content of a globe be 10648| what is the 
side of a cube of equal solidity ? Ans, 22 

The Side of the Cube being given, to find the Side of the Cube 
that shall be double, treble, ^c, in Quantity to the Cube 
given. 

BuLE. — Cube the side given^ and nitdti|)ly it by 3, 8, &c. ; 
the cube root of the product is the side sought. 

(4) There is a cubical vessel whose side is 12 inches, and 
it is required to find the side of another vessel that is to con- 
tain three times as much. Ans^ 17'd06 



EXTEACTING OF THE BIQUADBATE BOOT. 

To extract the Biquadrate Boot is to find a number which, 
being involved four times into itself, will produce the given 
number, 

BuLE. — First extract the square root of the given dumber, 
and then extract the square root of that square root, and it 
will give the biquadrate root required. 

EXAMPLES. — hXXXJ* 

(1) What is the biquadrate of 27 ? An$. 531441 

(2) What is the biquadrate of 76 ? Ans. 33362176 

(3) What is the biquadrate root of 531441 ? Ans. 27 

(4) What is the biquadrate root of 33362176 ? Ans. 76 
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A GENERAL RULE FOR EXTRACTING THE 
ROOTS OP ALL POWERS. 

1. Prepare the nuznber given for extractioii bj pointing 
off from die unit's place as the root required directs. 

2. Find the first figure in the root, which subtract from the 
given number. 

3. Bring down the first figure in tlie next point to the re- 
mainder, and call it the dividend* 

4. Involve the root into the next inferior power to that 
which is given, multiplj it bj the given power, and call it 
the divisor. 

5. Find a quotient figure bj common division, and annex 
it to the root ; then involve the whole root into the given 
power, and call that the subtrahend. 

6. Subtract that number firom as many points of the given 
power as are brought down, beginning at the lower place, 
and to the remainder bring down the first figure of the next 
point for a new dividend. 

7. Find a new divisor, and proceed in all res^eota aa before. 

EXAMPIJ:. 

What is the biquadrate root of 19987173376 ? 

19987173376(376 
81 



108)1188 dividend, 
1874161 sitbtrahend. 



202612)1245563 dividend. 

19987173376 subtrahend. 
3x 3x 3x 4 = 108 ^msor. 
37 X 37 X 37 X 37= 1874:161 subtrahend. 
37 X 37 X 37 X 4 = 202612 cftWsor. 
376 X 376 X 376 x 376 - 19987173376 subtrahend. 

Proof. — ^Multiply the root into itself as many times aa the 
given power prescribes. 

h2 
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DUODECIMALS. 

Commonly termed Cross Multiplication. 

Rule. — For superficial measure, multiply the length by the 
breadth ; and that product again by the thickness for solid 
measure. 

1. Place under the multiplicand the corresponding deno- 
minations of the multiplier. 

2. Multiply each term in the multiplicand, beginning with 
the lowest, by the highest in the multiplier, observing to 
carry one for every 12 therein contained to the next superior 
product; put down the remainder under the denomination of 
the same name. 

3. Proceed in like manner with the inches and parts in 
the multiplier, setting down the remainder, on commencing 
each line, a place more to the right than the preceding one; 
thereby forming parts, seconds, thirds, &c. 

The last product of the multiplications is the answer. 



EXAMPI 
F. In. F. 

Multiply 7. 9 by 3 


*ES.— LX3 
In.' 

. 6 

F. Id. 

4. 7. 

7. 6. 
3. 5. 

5. 9. 
3. 10. 
9. 8. 

8. 9. 


[XII. 

7 . 
3 . 


9 
6 




23 . 
3 . 


3 x3 
10.6 X 6 


F.In. 

(1) Multiply 8.5 by 

(2) Multiply 9.8 by 

(3) Multiply 8.1 by 

(4) Multiply 7.6 by 

(5) Multiply 4.7 by 

(6) Multiply 75.7 by 

(7) Multiply 97.8 by 


27^ 


1.6 

Ft. 

Ans. 38.6'.ir 

Ans. 72.6 

Ans. 27. r.b" 

Ans. AS.r.G" 

Ans. 17.6'.10* 

Ans. 730.7'.8'' 

Ans. 864.7' 



Attigation. 
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(8) Multiply 

(9) Multiply 
10) Multiply 
'll) Multiply 
^12) Multiply 

(13) Multiply 

(14) Multiply 

(15) Multiply 

(16) Multiply 



Ft. In. 

57.9 by 

75.9 by 

87.5 by 

179.3 by 

259.2 by 

7.5'.9'' by 

10.4'.5" by 

257.9 by 

311.4'.7"by 



(17) Multiply 321.7'.3''by 



Ft. 


Tn. 


Ft. 


9. 


5. 


Ans. 543.9'.9" 


17. 


7. - 


Ans, 1331.11'.3'' 


85. 


8. 


Ans. 3117.10'.4'' 


38. 


10. 


Ans. 6960.10'.6'' 


48. 


11. 


Ans. 12677.6'.10'' 


8.5'.3'' 


Ans. 25.8'.6".2'"6"" 


7.8'.6". 


Ans. 79.11'.0".6'".6"'' 


39. 


11. 


Ans. 10288.6'.8'' 


36.7'.5". 






Ans 


. 11402.2'.4".irMl'"' 


9.3'.6". Ans. 2988.2'.10".4"'.6'"' 



ALLIGATION 



IS EITHER MEDIAL OB ALTERNATE, PARTIAL OR TOTAL. 



ALLIGATION MEDDLL 

Is when the quantities and prices of several sorts are given 
to be mixed, to find tiie mean price of that mixture. 

BxTLE. — ^As the whole composition is to the given part, so 
is the total value to the price of that part. 

EXAMPLES. — LXXXIII. 

(1) A farmer mixed 20 bushels of com at 5s. per bushel, 
and 36 bushels at 3s. per bushel, with 40 bushels at 2s. per 
bushel. I desire to know the worth of a bushel of ibis 
mixture. 

20x5 = 100 As 96 : 1::288 : 3 

36 X 3 = 108 Ans. 3s. 

40x2« 80 



96 



288 



(2) A grocer mixed 4 cwt. of sugar at 56s. per cwt, 7 cwt. 
at 43s. per cwt., and 5 cwt. at 37s. per cwt. ; I demand the 
price of 2 cwt. of this mixture. Ans. £4 Ss. dd. 
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AUigaAon Alternate. 



(3) A maltster mixed 30 quarters of brown malt, at 28s. 
per quarter, with 46 quarters of pale, at 80s. per quarter, and 
24 quarters of high-dried ditto, at 25s. per quarter ; what is 
the value of 8 bushels of this mixture ? Ana. £1 8«. 2^ -jV^. 



ALLIGATION ALTERNATE 

Is when the prices of several sorts are given to find such 
quantities of them to make a mixture, that may bear a price 
propounded. 

In ordering the Mates and the given Price^ 

Rule 1. — Place them one under the / 18 — 

other, and the propounded price or qq J 20 

mean rate at the left hand of them ; j 24 — 
thus : ( 28 



2 

6 
4 
2 



2. Link the several rates, always observing to jplp a greater 
and a less than the mean price. 

3. Against each extreme place the difference of the mean 
and the one it is linked to. 

When the prices of the several sorts and the mean rate are 
given without any quantity^ to find how much of each sort is 
required to compose the mixture. 

Rule. — Take the difference between each price and the 
mean rate, and set them alternately ; they will be the answer 
required. 

EXAMPLES. — LXXXIV. 

(1) A wine merchant would mix four sorts of wine to- 
gether, of 18d., 20d., 24d., and 28d. per pint; what quantity 
of each must he take to sell the mixture at 22d. per pint ? 

or thus, 




2ofl8d.= 36d. 
6of20d. = 120 
4of24d.= 96 
2of28d.= 56 



U 



)ao8 



22d, 




6ofl8d.=:108d. 
2of20d.= 40 
2Qf24d.= 48 
4of28d. = 112 



14 



)308 

23d. 



Alligation Partial 103 

KoTl. — ^Qqesiions in this rale admit of » great Tariety of aniwers, 
according to the manner of linking them. 

(d) A grocer would mix sugar at 4d., 6d., and lOd. per lb., 
BO as to sell the compound for 8d. per ll\ ; what quantity of 
each must he take ? 

An8> 2 lb, at 4d, 2 lb, at 6d.j and 6 lb, at lOd, 

(3) A farmer would mix barley at 8s. 6d., at 4s., and at 
2s. per bushel each, so Idiat the mixture may be at 2s. 6d. per 
bushel ; how much must he take of each sort ? 

Ans, 6 busheU at Ss. 6<^., 6 at 4«., and 30 at 28, per bushel 

(4) A grocer would mix raisins at 7d. per lb. with others 
at 6<i and at 4d. per lb. I desire to know what quantity of 
each sort he must take to sell them at 5d. per lb. 

Ans, 1 lb, qf raisins at Id* per lb., I lb, at 6d,, and 3 lb, at 

4:d, per lb. 



ALLIGATION PARTIAL 

Is when the prices of all the sorts, the quantity of but one 
of them, and the mean rate are given, to find the seyeral 
quantities of the rest in proportion to that given. 

Rule. — Take the difference between each price and the 
mean rate, aa before. Then, 

As the difEerenoe of that sort, whose quantity is given, is 
to the rest of the differences severally, so is the quantity given 
to the several quantities required. 

EXAMPLES. — LXXXV. 

(1) A tobacconist wishing to mix 20 lb. of tobacco 
at 15d. per lb. with others at 16d., 18d., and 23d. per lb., 
how many pouiids of each sort, must he take to make 1 lb. 
of tbfit ipi3(ture worth 17d. ? 

6 80 lb. at 164. = 800d. As5:l::20:4 

i 41biatl6d.= 64d. As5:l;:20:4 

i 41b. at 18d. = 72d, As 6 : 2 :: 20 : 8 

2 8 lb. at 22d, = 176d. 




As 36 lb. s - 612d. :: lib. : 17d. 
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(2) A farmer would mix 20 bushels of wheat at 60d. per 
bushel with other sorts at SGd., at 24d., and at 18d. per 
bushel ; how much must he take of each to make the compo- 
sition worth d2d. per bushel ? 

Ans, 20 bushels at 60d, 35 bushels at S6d,, 70 bushels 

at 24df., and 10 bushels at ISd, 

(3) A wine merchant is desirous of mixing 18 gallons of 
wine at 6s. 9d. per gallon with other sorts at 7s. 6d, at 5s., 
and at 4s. 3d. per gallon ; how much of each sort must he 
take that the mixture may be sold for 6s. per gallon ? 

Ans. IS gallons at 6s. 9d. per gallon, 31^ at 7s. 6d., 
13i^ at bs., and 27 at 4«. 3d. per gallon 



ALLIGATION TOTAL 

Is when the price of each sort, the quantities to be com- 
pounded, and the mean rate are given, to find how much of 
each sort will make the quantity. 

BuLE. — Take the difference between each price and the 
mean rate, as before. Then, 

As the sum of the differences : is to each particular diffe- 
rence : : so is the quantity given : to the quantity required. 

EXAMPLES.— LXXXVI. 

(1) A grocer has four sorts of sugar, viz., 12d., lOd., 6d., 
and 4d. per lb., and wotdd make a composition of 144 lb. 
worth 8d. per lb. I desire to know what quantity of each he 
must take. 

Ans. 48 lb. at 12d., 24 lb. at lOd., 24 lb. at ed., and 

48 lb. at M 

4 .. 48 at 12d. 576 As 12 : 4 :: 144 : 48 
2 .. 24 at lOd. 240 As 12 : 2 :: 144 : 24 
2 -24 at 6d. 144 
4 -48 at 4d. 192 

12 144 )1152(8d. 




Single Position. 106 

(2) A silversmitli has four sorts of gold, viz., of 24 carats 
fine, of 22, 20, and 15 carats fine ; he wishes to mix enough 
of each sort to make 42 oz. of 17 carats fine ; how much 
must he take of each ? 

Ans, 4 0/24, 4 o/22, 4 of 20, and 30 of lb carats fine 

(3) A druggist having some drugs of 8s., 5s., and 4s. per 
lb., made them into two parcels ; one of 28 lb. at 6s. per lb., 
the other of 42 lb. at 7s. per lb, ; how much of each sort did 
he take for each parcel ? 

Ans. 12 lb, of 8s. An^, 30 lb, ofSs. 

8 lb, of 6s. 6 lb, of 5s. 

8 lb, of 4s. 6 lb, of 4s. 



28 lb. at 68. per lb. 42 lb, at 7s, per lb. 



POSITION, OR THE RULE OP FALSE, 

Teaches how, by false or supposed numbers, to discover the 
true one required. It is divided into two parts — Single and 
Double. 



SINGLE POSITION 



Is, by using one supposed number, and working with it as 
the true one, to find the real number required. 

Rqle. — Ae the total obtained by working with the sup- 
posed number is to the supposed number, so is the true total 
to the number required. 



examples. -i--LXXXVII. 



(1) A schoolmaster being asked how many scholars he had, 
said. If I had twice as many, half as many, and one quarter as 
many, I should have 88 ; how many had he ? Ans. 82 



i06 Dovhle Position. 

Suppose He had 40 As LIO : 40 : : 88 82 

As many more 40 40 82 

Half as many .. 20 ■ 16 

i as many .... 10 11,0)352,0(82 i4n«. 8 

110 SS^proof 

(2) A person having about him a certain number of coins, 
said, if the third, fourth, and sixth of them were added 
together, they would make 54. I desire to know how many 
he had. Ans. 12 

(3) A, B, and C, being determined to buy a quantity of 
goods, which would cost them £120, agreed among them- 
selves that B should pay a third part more than A, and C a 
fourth part more than B. I desire to know what each man 
must pay. Ans, A £30, B £40, and C £50 

(4) A person delivered to another a certain sum of money, 
to receive interest for the same, at 6 per cent, per annum, 
simple interest, and at the end of ten years received for prin- 
cipal and interest £300 ; what was the sum lent ? 

Ans, £187 lO*. 

DOUBLE POSITION 

Uses two false or supposed numbers to find the true one 
required. Take two numbers, and work with each as if it 
were the required one. If they both prove wrong (as usually 
happens), proceed in the following way : — 

KuLE. — 1. Place each error against its respective position. 

2. Multiply them crosswise. 

3. If the errors are both greater or both less than the 
given number, take their difference for a divisor, and the 
difference of their products for a dividend. But if one be 
greater, and the other less, then take their sum for a divisor, 
and the sum of their products for a dividend ; the quotie&i 
will be the answer. 

EXAMPLES. — LXXXVm. 

(1) A, B, oud G would divide £200 among them, so t^0 B 
may have £6 more than A, and C £8 more than B. 9ow 
much must each have ? 
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Suppose A had 40 Then suppose A had 50 

B had 46 B must have 56 

and C ... 54 and C 64 



sup.'^*'' errors. 
40_60 



140 too little hy 60 170 too little hy 30 



50^80 60 60 A 



30 66 B \Ans, 



\ 



3000 1200 — 74 C J 

1200 80 divisor. 

200 proof. 



3,0)180,0 



£60 for A . 

(2) A man had 2 silver cups of uneqiial weight, having one 
cover to both, of 5 oz. ; now if the coyer be put on the less 
cup, it will be double the weight of the greater ; and if set on 
the greater cup, it will be thrice as heavy as the less ; what 
is the weight of each ? Ans, ^ oz, less, 4 oz, greater 

(3) Three persons discoursing concerning their ages; says 
H, I am 80 years of age ; says K, I am as old as H, and \ of 
L ; and says L, I am as old as you both ; what was the age 
of each person ? Ans. H 30, K 50, and L 80 



PEOaEESSION 

CONSISTS OF TWO PARTS, 

ARITHMETICAL AND GEOMETRICAL. 



ARITHMETICAL PROGRESSION 

Is when a series of numbers increases or decreases regularly 
by the continual adding or subtracting of equal numbers. As 
1, 2, 8, 4, 5, 6, are in Arithmetical Progression by tl^e oon- 
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tinual increasmg or adding one ; so are 11, 9, 7| 5| 8, 1, by 

the continual decreasing or subtracting of two. 

Note.— When any even number of terms are in Arithmetical Pro- 
gression, the sum of the two extremes will be eqnal to the two middle 
nnmbersy or any two means equally distant from the extremes : as 2| 
4, 6, 8, 10, 12 ; where 6 + 8 = 12 + 2=10+4=14. 

When the number of terms are odd, the double of the 
middle term will be equal to the two extremes ; or of any two 
means equally distant from the middle term ; as 1, 2, 3, 4, 5 ; 
where the double of 3 = 5 + 1 = 2 + 4 = 6. 

In Arithmetical Progression five things are to be observed, 
viz.— 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The equal difference of the terms. 

5. The sum of aU the terms. 

Any three of which being given, the other two may be 
found. 

The first and last terms and the numher of terms given^ to find 

the sum of all the terms. 

Rule. — ^Multiply the sum of the two extremes by half the 
ntmiber of terms ; the product is the answer. 

EXAMPLES.— LXXXIX. 

(1) How many strokes does the hammer of a dock strike 
in twelve hours ? 

12 + 1 = 13 X 6 = 78 strokes. Ans. 

(2) A man buys 17 yards of cloth, and gave for the first 
yard 2s., and for the last 10s. ; what did the 17 yards amount 
to ? Ans. £5 28. 

(3) If 100 eggs were placed in a right line, exactly a yard 
asunder £rom one another, and the first a yard from a basket, 
what length of ground does that man go who gathers up 
these 100 eggs singly, returning with every egg to the basket 
to put it in ? Ans, 6 miles, 1300 t/ards 
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TJieJirst and last termsy and the number of terms given, to 

find the equal difference. 

Rule. — ^Prom tihe last term subtract the first; the re- 
mainder, divided by the niimber of terms less 1, will be the 
equal difference. 

(4) A man had eight sons ; the youngest was 4 years old, 
and the eldest 32 ; they increased in Arithmetical Progression ; 
what was the common difference of their ages ? 

32-4 = 28 8-1 = 7 28: 7 = 4 ^W5. 

(5) A man is to travel from London to a certain place in 
12 days, and to go but 3 miles the first day, increasing every 
day by an equal excess, so that the last day's journey may be 
58 miles ; what is the daily increase, and how many miles 
distant is that place from London ? 

Ans. 5 miles daily increase. The whole distance 366 miles 

(As three miles is the first day's journey^ 
Explanation ^ 3 + 5 = ^ the second day, 
( 8 + 5 = 13 ^Ae third day, ^c. 

The first and last terms, and the difference between each term 
given, to find the number of terms. 

BuLE.^-From the last term subtract the first, divide the 
remainder by the difference, and to the quotient add 1. 

(6) A person travelling into the country went 3 miles the 
first day, and increased every day 5 miles, till at last he went 
58 miles in one day ; how many days did he travel ? 

58-3 = 55-^5 = 11 + 1 = 12 c?a^5. Ans. 

The last term, the number of terms, and difference between 
each given, to find the first term. 

Rule. — ^Multiply the difference by the number of terms 
less 1, and subtract the product from the last term. 

(7) A man in 10 days went from London to a certain 
town in the country, every day's journey increasing the 
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former by 4| and the last he went was 46 miles ; what was 
the first f 

4 46 

101e8sl«9 36 

36 Ans, 10 miles. 

(8) A man takes out of his pocket at 8 several times as 
many diflferent numbers of shillings, every one exceeding the 
'ormer by 6, the last 46 ; what was the first ? Ans. 4 

The number of terms, the difference between each, and the sum 
qf all the terms given, to find the first. 

Rule. — ^Divide the sum by the number of terms, and from 
the quotient subtract half the product of the difference mul- 
tiplied by the number of terms less 1. 

(9) A man is to receive £360 at 12 separate payments, each 
to exceed the former by £4, and is willing to bestow the first 
payment on any one that can tell him what it is ; how much 
will the person have for his pains ? 

12)360 4 
12 less 1 « 11 



From 30 

Take 22 2)44 

♦ 

Ans. £8 22 

The first term, the number of terms, and the difference between 

each given, to find the last term. 

EuLE. — Multiply the number of terms by the difference, 
from which subtract the said difference, and to the remainder 
add the first term. 

(10) What is the last number of an arithmetical progres- 
sion, beginning at 6, and continuing by the increase of 8 to 
20 places ? 

20 X 8 = 160 - 8 = 152 + 6 = 158 last term. Ans. 



Ill 



GEOMETBICAL PROGRESSION 

Is the increasing or decreasing of any rank of numbers by 
some common ratio ; that is, by the continual multiplication 
or division of some equal number : as 2, 4, 8, 16, increase by 
the multiplier 2 ; and 16, 8, 4, 2 decrease, by the divisor 2. 

NoTB. — When any number of terms is continued in Greomotrical Pro- 
gression, the product of the two extremes will be equal to any two 
means, equally distant from the extremes ; as 2, 4, 8^ IQ, 32, 64, where 
64x2 = 4x82 = 8x16 = 128. 

■ 

When the number of terms are odd, the middle term 
multiplied into itself will be equal to the two extremes, or 
any two means, equally distant from the mean ; as 2, 4, 8, 
16, 32, where 2 x 32 = 4 x 16 = 8 x 8 ~ 64. 

In Geometrical Progression the same five things are to be 
observed as are in Arithmetical. 



(1) The first term. 

(2) The last term. 

3) The number of terms. 

4) The ratio. 
(5) The sum of all the terms. 



{ 



KoTB. — Aj9 the discovery of the last term in a long series of numbers 
is very tedious to come at by continual multiplication ; therefore, for 
more readily finding it out, there is a series of numbers made use of in 
Arithmetical Proportion, called indices, beginning with a unit, whoso 
common difference is one ; whatever number of indices you make use 
of, set as many numbers (in such Geometrical Proportion as are given 
in the question) under them. 

A ) 1» 2, 8, 4, 5, 6, Indices 

I 2, 4, 8, 16, 82, 64, Kumbers in Geometrical Progression. 

But if the first term In Geometrical Progression be different from the 
ratio, the indices must begin with a cipher. 



A-JO, 1, 2, 8, 4, 5, 6, 
^ \ 1, 2, 4, 8, 16, 32, 64, 



Indices 

IT^umbers in Geometrical Progresssion. 



When the indices begin with a cipher, the sum of the indices made 
choice of must always be one less than the number of terms given in 
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the question ; for 1 in the indices is o^er the second teim, and 2 over 
the third, &c. 

Add any two of the indices together; and that sum will agree with the 
product of their respective terms. 

As, in the first table of indices 2 + 5 = 7 
Geometrical progression 4 x 32 = 128 

In the second table 2 + 4 = 6 

4x16= 64 

In any Geometrical Progression proceeding from unity ^ the 
ratio being knownj to find any remote tenn, without pro^ 
ducing all the intermediate terms. 

Rule. — ^Find what figure of the indices added together 
would give the exponent of the term wanted ; then multiply 
the numbers standing under such exponent into each other, 
and it will give the term required. 

Note. — When the exponent 1 stands over the second term, the nam- 
ber of exponents must be one less than the number of terms. 

EXAMPLES. — XC. 

(1) A man agrees for 12 peaches, to pay only tiie price of 
the last, reckoning a farthing for the first and a halfpenny for 
the second, &c., doubling the price to the last ; what must he 
give for them ? Ans. £2 28. Qd. 

Ko. Exp. 
16= 4 
0,1,2,3, 4, Exponents, 16= 4 

1, 2, 4, 8, 16, No. of terms. 



4 + 4 + 8 = 11 (no. of terms less 1) 



266= 8 
8= 3 



4)2048 = 11 (no.of farlihingB) 
12)512 
2,0)4|2.8 
£2 28. 8df. 
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(2) A country gentleman going to a fair to buy some oxen, 
met with a person who had 23 ; he demanded the price of 
them, and was answered £16 apiece. The gentleman offered 
£15 apiece, and he would buy all; the other told him it 
could not be taken ; but if he would give what the last ox 
would come to, at a farthing for the first, and doubling it to 
the last, he should have them ; what was the price of the 
oxen? Ana. £4369 U, 4df. 

In any Oeometncal Progression not proceeding from unity^ 
the ratio being given, to find any remote term without pro- 
ducing all the intermediate terms. 

Rule. — Proceed as in the last, only observe that every 
product must be divided by the first term. 

(8) A sum of money is to be divided among 8 persons, the 
first to have £20, the second £60, and so on in triple pro- 
portion ; what will the last have ? Ans, £43740 

2o' 60* 18o' 540 ^ + ^ + ^ - 7, number of terms less 1 

540 X 540 14580 x 60 

=14580, then = £43740 Ans. 

20 20 

(4) A gentleman dying lefl nine sons, to whom and to his 
executors he bequeathed his estate in manner following : — To 
his executors £50 ; his yoimgest son was to have twice as 
much as the executors, and each son to exceed the ne^ 
younger by as mtich mdrej what was the eldest son's 
portion? -4 W5. £25600 

The first term, ratio, and number of terms given^ to 
find the sum of all the terms. 

EtJLE. — ^Pind the last term as before, then subtract the first 
from it, and divide the remainder by the ratio less 1 ; to the 
quotient of which add the greater, which gives the sum required. 

(5) A servant, skilled in numbers, agreed with a gentle- 
man to serve him twelve months, provided he would give 
him a farthing for his first month's service, a penny for the 
second, fourpence for the' third, &c. What did his wages 
amount to ? Ans. £5825 8s, b^d. 

I 



114 Permutation. 

1* 4 16* 64 256 ^ + ^ + ^ = ^l- ^^' ^^ ^^^ ^^^s 1 

fi56 X 256 =: 65586, then 65586 x 64 => 4194804 

4194804 - 1 

^. =:: 1898101 4. 4194804 » 5592405 far^hinga 

4-1 Ans. £5825 Ss. b^d. 

(6) A man bon^t a horse, and by agreement waa to give 
a fiurihing far the first nail, three for the second, &c. ; there 
were ibnr shoes, and in each shoe 8 nailp ; what was the 
worth of the horse? Ans. £965114681693 I85. 4d. 

(7) A certain person married his daughter on New Year's 
day, and gave her husband Is. towards her portion, promising 
to doable it on the first day of every month for 1 year ; what 
waa her portion ? Ana. £204 15». 



PERMUTATION 



Is the changing or rarying the order of things. 

EuLE. — Multiply all the given terms one into another, and 
the last product 'will be &e number of changes required. 

EXAICPLES. — xci. 

(1) How many changes may be rung upcHi 12 bells; and 
how long would they be ringing but once over, supposing 10 
changes might be rung in 1 minute, and the year to conts^n 
865 days 6 hours ? 

1x2x3x4x5x6x7x8x9x10x11x12 = 
479001600 changes^ which ^ 10 = 47900160 
minutes = 91 years, 8 weeks, 5 days, 6 hours 

(2) A JMKig aohc^av coming to town for the opnvenience 
of a good library, adced the gentleman with whom he lodged 
what his diet would cost for a month, who told him £10 ; but 
the scholar not being certain what time he should stay, asked 
what he must give hun for so long aa he sl^ould be able to plao^ 
liis family (consisting of ax persons besides himself) in diffe- 
rent positious ejexY day at dinner \ the gentleman, thinking 
it would not be long, told him £5, to which the scholar 
agreed ; what time did the scholar stay with the gentleman ? 

Ana. 5040 dt^^s 
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COMBINATIONS. 

The Eule of Combinations shows how often a less number 
of things may be taken out of a greater number (all different), 
no regard being had to their order, and no two combinations 
containing exactly the same indiyidnals. 

Rule. — Takp the series, 1, 2, 3, 4, (fee, up to, the less 
number given, pud multiply them continually to the last 
product for a divisor ; then take a series of as many terms, 
decreasing by a unit, as 10, 9, 8, 7, &c., from the greater 
number, and multiply them continually for a dividend ; the 
quotient of the division will be the answer. 

EXAMPLE. 

A successful general was asked by his sovereign what 
reward he shoujd confer on him for his services ; the general 
requested only a farthing for every file of 10 men in a file, 
which he could make with a body of 100 men ; what sura 
will it amount to ? 

1x2x3x4x5x6x7x8x9x10 = 8628800 divisor 
100 H (100—1) X (100-^2) X (100—3) X (100—4) 
X (100—5) X (100—6) X (100—7) X (100—8) x (100 
—9) = 100 X 99 X 98 X 97 X 96 X 95 X 94 X 93 X 92 X 91 = 
62815650955529472000 dividend ; which divided, the quo- 
tient wiU be J7310309456440 farthings = 

£1803^572350 9s. 2d. Ana. 

INTEEEST, DISCOUNT, &e. 

Bt another Method. 



SIMPLJS INTEREST. 

DEFpryTioiT. — The ratio is the interest of £1 for one year 
at tie given rate per cenit., and is equal to the given rate per 
cent, divided by 100. 

x2 
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Simple Interest. 







A TABLE OF 


RATIOS. 






£S per cent. 


•03 


£hi percent. 


•055 


£8 per cent. 


•08 


H 


•085 


6 


•06 


^ 


•085 


i 


•04 


6i 


•065 


9 


•09 


H 


•045 


7 


•07 


H 


•095 


5 


•05 


7i 


•075 


10 


•1 



1 day 

1 week 

1 month 

1 quarter = 

1 half 

B quarters = 



-0027397 
•019178 
•0833 
•25 



Decimals of -a Tear. 

= ^oisL year = 
= -yl^r of a year = 

of a year = 

of a year =* 

of a year = "5 

of a year =s '75 

Hence the decimal parts of a year for any number of days, 
weeks, months, &c., may be discovered. 

BuLE. — ^Multiply the principal, the ratio, and the time 
together, and the last product will be the interest required* 

EXAMPLE. — ^xcn. 

(1) What is the interest of £945 10s. for three years, at 
5 per cent, per annum ? 

£945-5 X -05 X 3 = £141-825 = £141 6«. 6rf. Ans. 

(2) What is the interest of £547 14b., at 4 per cent, per 
annum, for 6 years ? jj^ne, £131 8s. 11'52(^« 

Whenever there are shilluigB, pence, and farthings in the 
principal, they inust be brought to the decimal of a pound. 

Interest for Months, 

Find tihe interest for one year, and take aliquot parts with 
the months, and add them together ; or bring the months to 
the decimal of a year, and proceed as before. 

(3) What is the interest of £236 18s. 8d. for 3 years 8 
monies, at 5^ per cent per annum ? 

Ans. £47 15s. 7-55688(1. 



Simple Interest. 
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(4) What is the interest of £479 5s., at 6 per cent, per 
annum, for 5 J years ? Ana, £126 16«. Ofcf. 

Interest fi/r Days, 

Rule. — ^Multiply the interest of £1 for 1 day at the given 
rate by the principal and the number of days. 

Interest of £1 for 1 Day. 



Per Cent, 
3 

4 

5 

5i 
6 



Decimals, 
•00008219178 
•00009589041 
•00010958904 
•00012328767 
•00013698630 
•00015068493 
•00016438356 



Per Cent, 

6i 
7 

8 

8i 
9 

H 



Decimals, 
•00017808219 
•00019178082 
•00020547945 
•00021917808 
•00023287671 
•00024657534 
•00026027397 



(5) What is the interest of £240 for 120 days at 4 per 
cent, per annum ? 

•00010958904 x 240 x 120 - £3156164352 = 

£3 Zs. l-479444455(/. Ans. 

(6) What is the interest of £364 18s. for 154 days, at 5 
per cent, per annum ? Ans, £7 13^. 11-493680152(;^. 

Principal^ Time, and Bate per cent, given, to find the 
Interest and the Amount, 

BuLE. — Multiply the principal, the time, and ratio together, 
for the interest ; which, added to the principal, will be the 
amount. 

For years and days, bring the days to the decimal of a 
year. 

(7) What will £279 12s. amount to in 7 years, at 4J per 
cent, per annum ? Ans, £367 13s. 5'26d 

£279-6 X -045 x 7 + £279-6 = £367-674 amount. 

(8) What will £320 17s. amount to in 5 years, at 8J per 
cent, per annum? Ans, £376 19^. ll*7dL 



lid Simple Interest 

Amount, Time, and Bate given, to find the PrindpaL 

BuLE. — ^Multiply the time by the ratio, and add a unit to 
the product; divide the amount by this product, and the 
quotlfent isl the principal Or dinde thfe interest by the 
product of the time and ratioj the quotient is the principal. 

(9) What principal being put to interest will amoimt to 
£367 13s. 5*76d. in 7 years, at 4 J per cent, per annum? 

7 X -045 + 1 =.-l-315)367-674(279-6 = £279 125. Ans. 

(10) What principal being put to interest, will amount to 
£376 19s. ll*7d« in 5 years, at 3^ per cent, per annum ? 

Aiie. £320 17a. 

WTten the Amount, Principal, and Thne ar6 given, 

to find the Rate. 

Rule. — Subtract the principal from the amount, and divide 
the remainder by the product of the principal and time ; the 
quotient is the rate per cent. 

(11) At what rate per cent, will £279 12s. amount to" 
£367 18s. 5-76d. in 7 years ? 

£367-674 - £279.6 = £88-074 remainder. 
£2796 X 7 = 1957-2 product 

88-074 ^ 1957-2 = -045, or 4J per cent. Ana. 

(12) At what rate per cent, will £320 l7s. amount to 
£376 19s. ll-52d. in 5 years ? Ans. S^ per cent. 

When the Amount, Principal, and Bate per cent, are given, 

to find the Time. 

Rule. — Subtract the principal from the amount, and divide 
the remainder by the product of the principal and rate per 
cent. 

(13) In what time will £279 12s. amount to £367 13s. 
5*7 6d. at 4 J per cent, per annum? Ane. 7 years 

£867-674 - £279*6 = £88-074 
£279-6 X -045 = £12-582 
£88-074 -f 12-582 = 7 years. Ans. 

(14) In what time will £320 17s. amount to £376 19s, 
ll«52d. at 3^ per cent, ? Ans. 5 yeari 
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AnnuiHea or Pensions in Arrears at Simple Interest j 

for Yearly Payments. 

RtJLE. — Multiply the anniiity by the square of the time, 
from which subtract the product of the annuity and time, 
and multiply half the remainder by the ratio, to which add 
the product of the annuity and time. 

(15) If a salary of £150 be forborne 5 years at 5 per cent, 
per annum, what will it amount to ? 

£150 X 25 = 3750 £150x5 = 750 

3750 - 750 = 3000 -s- 2 = 1500 x -05 = 75 + 750 = £825 Ans. 

(16) If £250 yearly pehsion be in arrears 7 years, what is 
the amount at 6 per cent, simple interest ? Ans, £2065 

For half-yearly payments, take half the annuity, half the 
ratio, and twice the number of years. 

For quarterly payments, take one-fourth the annuity, one- 
fourth the ratio, and four times the years. 



COMPOUND INTEREST. 

Rule. — 1. Find the amount of £1 for one year, by adding 
1, a whole number, to the ratio for the given rate. 

2. Multiply the compound ratio, thus found, as many 
times into itself as years given, and the last product again by 
the principal. 

(17) What IS the amount of £225 at 5 per cent, per annum, 
for 3 years, pompourid interest ? 

1-05 X 105 X 105 = 1-157625 x £225 = £260465625 = 

£260 9*. 3|e^. Ans. 

(18) What will £200 amount to in 4 yeats, at 5 per cent, 
per annum ? Ans. £243 2^. 0*3df. 

EQUATION OF PAYMENTS; 

Rule. — ^tind the present worth of each payment for its 
respective time. 

Multiply the rat^ p6r cent, by the time, but wheii the time 
is less than 12 months, take aliquot parts from the rate, to 
which add 1, a whole nud^bet ; then divida the payment by 
it, and the quotient is the present worth. 
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Bepeat the same with each payment, and add all the 
present worths together ; then subtract the total £rom the given 
sum, and divide the remainder by the product of the total of 
the present worths multiplied by the rate ; the quotient will 
be the equated time or answer. 

(19) D owes B £200, whereof £40 is to be paid at 3 
months, £60 at 6 months, and £100 at 9 months ; at what 
equated time may the whole debt be paid, rebate being 
5 per cent. ? 

£40 : 10125 = 89-5061 £60 ^ 1-025 = 58-5365 

£100 4- 1-0375 = 96-3855 

£39-5061 From 200- 
58-5365 . Take 1U'^2S1 
96-3855 



Total present twHha £194-4281 



Bemaina 5*5719 



£194-4281 X -05 = 9-721405)5-57190000000(-57315 tme 

•57315 = 6 montJui, 26-334 days. Ana. 

(20) D owes F £800, whereof £200 is to be paid at 
3 months, £200 at 4 months, and £400 at 6 months ; but 
they agreeing to make but one payment of the whole, at the 
rate of 5 per cent, rebate, the true equated time is required. 

Ans. 4 months, 22*17264 days 



DISCOUNT. 

BuLE. — ^Multiply the ratio by the time, and to the product 
add 1, then divide the given sum by it ; the quotient will be 
the present worth. Subtract the given sum from the present 
worth, wiU give the discount. 

(21) What is the present worth of £357 10s. to be paid 
9 months hence, at 5 per cent, per annum ? 

•05 X -76 + !• = 1-0375 £357-5 :- 1-0375 = 344-578 = 

£344 1U6f-168(^.^n*. 

(22) What is tiie present worth of £275 10s., due 7 months 
hence, at 5 per cent per annum ? Ans, £267 13s. 10'164d!. 
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ANNUITIES AT COMPOUND INTBRE8T. 



)le showing the amount of £1 anniiity for any number 
years under 31, at 5 and 6 per cent, per annum. 



Years, 


5 Bates. 6 


Tears. 


5 Bates. 6 


1 


1-00000 


1-00000 


16 


23-65749 


25-67262 


2 


2-05000 


2-06000 


17 


25-84036 


28-21288 


3 


315250 


3-18360 


18 


S8-13238 


30-90565 


4 


4-31012 


4-37461 


19 


30-53900 


33-75999 


5 


5-52563 


6-63709 


20 


33-06596 


36-78569 


6 


6-80191 


6-97532 


21 


35-71925 


39-99272 


7 


8-14200 


8-39383 


22 


38-50521 


43-39229 


8 


9-54910 


9-89746 


23 


41-43047 


46-99582 


9 


1102656 


11-49131 


24 


44-50199 


50-81657 


10 


12-57789 


13-18079 


25 


47-72709 


64-86451 


11 


14-20678 


14-97164 


26 


61-11346 


69-16638 


12 


15-91712 


16-86994 


27 


54-66912 


63-70576 


13 


17-71298 


18-88213 


28 


58-40258 


68-52811 


14 


19-59863 


21-01506 


29 


62-32271 


73-63979 


15 


21-57856 


23-27597 


30 


66-43884 


79-05818 



The above table is made thus : — ^Take the first year's amount, 

which is £1; multiply it by 1*05, to which add 1 ; this gives 2-05 

= the second year's amount; this being also multiplied 

by 1*05, and 1 added, gives 3*1525 = the third year's 

amount, &c. 

To find the Amount of. an Annuity ^ payable yearly y the 

rate and time being given. 

Rule.— Multiply the number in the table under the rate 
per cent., and opposite to the term of years, by the annuity ; 
the product wiU be the answer. 

(23) What will an annuity of £50 per annum, payable 
yearly, amount to in 4 years, at 5 per cent, compound 
interest ? 

Under 5 per cent, and ) 4*31012 
opposite 4 years ... J 50 

215-50600=£215 10^. VUd. Ana. 
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(24) What will a penBion of £45 per annum, payable 
yearly, amount to in 5 years, at 5 per cent. ? 

Ans. £248 18^. 0*804(7. 

To find in what Time a given Sum will amount to another gioen 
Sum reckoning Compound Interest, 

Rule. — ^Divide the latter sum by the former, and under 
the rate per cent, compare tlie quotient with the table, the 
nearest to which shows the time. 

(25) In what time will £50 per annum amount to £215 
10s. l^d. at 5 per cent, per annum, compound interest ? 

50)215-50625 

4-310125 in the table = 4 years. 4w. 

(26) In what time will £45 per annum amount to £248 
13s. 0'817dd., allowing 5 per cent, per annum, compound in- 
terest 1 Ana. 5 years 

Present Worth of Annuities, 

A Table showing the present worth of £1 annuity for any 
number of years under 31, rebate at 5 and 6 per cent. 



Tears. 


5 Rates. 6 


Years. 


5 Rates. 6 


1 


0-95238 


0-94339 


16 


10-83777 


10-10589 


2 


1-86941 


1-83339 


17 


11-27406 


10-47726 


3 


2-72324 


2-67301 1 


18 


11'68968 


10-82760 


4 


3-54595 


3-46510 ! 


19 


12-08632 


11-16811 


6 


4-82947 


4-21236 


20 


12-46221 


11-46992 


6 


5-07669 


4-91732 ; 


21 


12-82116 


11-76407 


7 


6-78637 


6-68238 i 


22 


13-16300 


12-04158 


8 


6-46321 


6-20979 


23 


13-48867 


12-30338 


9 


7-10782 


6-80169 


24 


13-79864 


12-66035 


10 


7-72173 


7-36008 ! 


26 


14-09394 


12-78335 


11 


8-30641 


7-88687 


26 


14-37618 


13-00316 


12 


8-86325 


8-38684 


27 


14-64303 


13-21053 


13 


9-39367 


8-86268 


28 


14-89812 


13-40616 


14 


9-89864 


9-29498 1 


2^ 


16-14107 


13-59072 


15 


10-37965 


9-71226 ; 


30 


16-37245 


13-76483 
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The above table ia thus made :— Divide £1 by 1*05 = 
•95238, the present worth of the first year, which ~ 1*05 = 
•90703, added to the first year's present worth =s 1-85941, 
the second year's present worth; then '90703-7- 1*05, and 
the quotient added to 1*85941 = 2-72324, third year's present 
wortii, &c. 

To find the Present Worth of any Annuity, 

Rule. — ^Multiply the number in the table under the rate 
per cent., and opposite the years given, by the annuity ; the 
product is the present worth. 

(27) What is the present worth of an annuity of £30 per 
annum for 7 years, at 6 per cent. ? 

Under 6 per cent, and ) 5*58238 
opposite 7 years ] 80 

167-47140 = £16T 9«. 5'136ef. 

{^di) What is the present worth of fi. pension of £40 per 
annum, to continue 8 years, at 5 per cent. ? 

Ans, £258 IO5. 6-816c?. 

Value of Annuities or Leases taken in Reversion, 

Rule. — Subtract the value of the annuity to the time when 
the reversionary one commences from the value of the 
annuity for the whole time ; the remainder is the answer. 

(29) What is the present worth of the reversion of a lease 
of £40 per annum, to continue for 6 years, but not to com- 
mence till the end of 2 years, allowing 6 per cent, to the 
purchaser ? . 

6 + 2«=8 
Value of annuity for ) g.^^^^^ ^ ^^ ^ 248-39160 

8 years, per table ... J 
Ditto for 2 years 1-83339 x 40 = 73-38560 

175-05600 = 



£175 Is. l'4Ad. Ans. 
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(30) What is the present worth of an annuily of £60 per 
annum, to continue for 7 years, but not to commence till the 
end of 8 years, allowing 5 per cent, to the purchaser ? 

Ans, £299 18«. 2-256c?. 



To find the Valiie of a Freehold Estate, the Annual Rent being 
given, and the rate per cent, that is expected should be 
made by the Purchase. 

EuLE. — Divide the rent by the ratio, and the quotient is 
the present worth. 

(31) What is the worth of a freehold estate that lets at £50 
per annum, allowing 5 per cent, to the purchaser ? 

£50 ^ -05 = £1000 Ans. 

(32) If a freehold estate of £140 per annum were to be 
sold, what would be the value of it, allowing 4 per cent, per 
annum for the purchase money ? Ans. £3500 

To know what an Estate ought to be let at per annum, to gain 
a certain rate per cent, for the Purchase Money. 

Rule. — Multiply the sum by the ratio, and the product is 
the answer. 

(33) If an estate be bought for £1000, and 5 per cent, is 
required for the money, what must be the anniial rent ? 

£1000 X -05 = £50 Ans. 

(34) If a freehold estate be sold for £1250, what must be 
the rent, that the purchaser may have 6 per cent, per annum 
for his money ? An^. £76 

To find the Value of an Annuity or Freehold, to commence 

after a certain number of years. 

Rule. — ^From the value of the annuity or freehold in per- 
petuity take the value of it for the certain term given ; the 
remainder will be the present value. 

(35) If a freehold estate of £50 per annum, to commence 
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4 years hence, is to be sold, what ought it to sell for to make 

5 per cent, per annum for present payment ? 

£50 4- -05 = £1000 = value of the annuity. 

3-54595 X 50 = £177-2975 rvalue for 4 years, per table. 

£1000 -177-2975 = 822-7025 = £822 Us. O-bld. Ana. 

(36) What is a freehold estate of £240 per annum worth 
in ready money, that is not to commence till the end of three 
years, allowing 6 per cent, per annum ? 

Ana. £3358 da. 6e2id. 



PEACTICAL QUESTIONS ON THE 
ELEMENTAET EULES. 

ADDITION. 

(1) Add 9358, 81, 195, 69129, 47889, 39174, 895, and 
1854 together. Ana, 167975 

(2) Add 731897, 3859, 7885, 189285, 679126, 289, 
81394, and 389936 together. Arts. 2083171 

(3) Add £381 10s. 9id., £32 17fl. 6d., £185 19s. 3Jd., 
£927 19fl. lOJd., £82 13s. 9d., and £31 8s. 3Jd. together. 

Ana. £1642 9«. b^d. 

(4) Add £392 8s. 7id., £3 8s. 6d., £279 2s. 7jd., £0 18s. 
2Jd., £271 19s. 5id., £271 10s., £398 13s. 7jd., and £1 19s. 
3|d. together. Ans, £1620 0«. 2fe?. 

(5) Add £731 19s. 3id., £381 17s. lOJd., £374 9s. S^d., 
£0 13s. 9jd., £1 198. 8|d., £274 10s. 2d., £1891 18s. 6|d., 
£382 10s. 7id., and £0 19s. 5Jd. together. 

Ans. £4040 18«. 7^. 

(6) Add £3182 19s. 3Jd., £374 19s. 3Jd., £387 16s. 2d., 
£380 13s. 9Jd., £27 10s. 2d., £369 Os. 3d., £1 19s. 5d., 
£339 13s. 6|d., and 30 guineas together. 

Ans. £5096 1*. lOld. 

(7) Add the following bills into one sum : the baker's £11 
18s. lOd., the butcher's £31 18s. 6Jd., the oilman's £27 18s. 
6d., the poulterer's £1 198. 5Jd., the tallow-chandler's £5 
198. 3f d., the fishmonger's £3 9s. 9d., and the coal merchant's 
£31 18s. 6d. Ans. £115 2s. 10^. 

(8) What sum of money will discharge the following bills : 
carpenter's £271 18s. 9d., bricklayer's £195 18s. 7d., plas- 
terer's £79 15s., tailor's £35 18s., linendraper's £27 19s. 6d., 
bookseller's £28 18s., stationer's £10 15s. 3|d., and the 
upholsterer's £53 18s. 9d. ? Ans. £705 Is. lO^d. 

SUBTEACTION. 

(1) What is the difEerenoe between 839142 + 389274, and 
518936 + 203591 ? Ana. 505889 
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(2) What is the difference between £387 18s. 9Jd. and 
£291 17s. 5Jd. ? Am. £96 I*. 3f c?. 

(3) Borrowed 1000 guineas, and paid at diiFerent times 
£127 18s. 7d.,£231 19s. 5Jd., £57 12s. 9d., and £410 19s. 
6d. ; what remains impaid ? Ans, £221 95. 8^d. 

(4) From the total of £329 10s. 8d., £191 17s. 6d., and 
£391 17s. e^d., take the total of £121 16s. 3d., £87 19s. 
bid., £21 19s. 3Jd., and £127 19s. 6d. Ans. £558 11«. 21^ 

(5) A servant received from his master £30 in notes, £16 
8s. 6d. in cash, and was desired to discharge the following 
bills: £7 9s. 6d., £1 17s. 4d., £1 13s. 9Jd., £5 5s., £10 8s. 
9Jd., 7s. 6Jd,, and £3 17s. 2|d. ; how much remained of the 
sum he was intrusted with ? Ans. £16 9s. 3|c?. 

(6) A merchant had owing to him £871 10s. 6d., and he 
received at different times £87 5s. 6id., £19 10s. 9d., £386 
10s., £219 15s. lOJd., and £85 15s. lid. ; how much remains 
unpaid ? Ans. £72 12^. 5|d. 

(7) A person's property amounted to, in cash, £910 10s., 
value of goods £319 10s. 6d., a house £730, debts due to 
him £380 18s. lOd. ; he owed to A £173 5s. 6d., to B £235 
18s. 4d., and to C 419 12s. ; what is he worth ? 

Ans. £1512 35. 6d. 

(8) A tradesman failing, his debts were as follows : to A 
£127 lOs. 8Jd., to B £268 15s. lOd., to C £187 16s. 8^d., 
to D £317 19s. 2|d., and toE £40 10s.; his effects amounted 
to, in furniture, £300, stock in trade £256 12s. 6d., good 
debts £87 12s. lOd. ; what will be the loss sustained by his 
creditors? . Ans. £298 75. IJd 

MULTIFLIOATIOK. 

(1) If a person has 10s. 7fd. per day, howmueh is that per 
annum ? Ans. £194 55. 8fc?. 

(2) A gentleinan's expenses on an average amount to £1 
12s. 6d. daily, and he saves £394 12s. 6d. yearly; bowmuoh 
is his annual income? Ans. £887 15*. 

(8) What is the value of 27 pieces of Irish linen, each 26 
yftrds, at 4s. 9^d. per yard? Am. £168 35. 9d, 

(4) IJaving purchased the following foreign coins, viz., 76 
pistoles at 17s. 6d. each, [iS dollars at 4s* 6d. each, and 127 
ducats at 3s. 4d. each, iof "Which I presented a diak for 800 
guineas, what change am I to recenre ? An§. £217 9^4 id 
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DIVISION. 

(1) A person's income is £500 ; what is that a week ? 

Ans. £9 125. 3Jd - 40 rem. 

(2) If 137 yards of cloth cost £185 5s.'10d., what cost 
1 yard? Ans. £1 7«. O^d.- 102 rem. 

(3) A gentleman has an income of £887 15s. ; how much 
may he spend daily to save £294 12s. 6d. per annum ? 

Ans. £1 125. 6rf. 

(4) A person cleared £1150 in 17 years; how much is 
that per annum ? Ans. £67 125 11 Jci. — 3 rem. 

(5) A prize of £7257 3s. 6d. is to be equally divided among 
500 sailors ; what is each man's share ? 

Ans. £14 105. Sic?.- 888 rem. 

(6) 27 pieces of cloth, each 25 yards, cost £127 10s 6d. ; 
what cost 1 yard ? Ans. Bs. 9Jc?. — 249 rem. 

(7) A person gains £2805 in 7^ years; what is that a 
day ? Ans. £1 O5. 5|d. - 245 rem. 



MISCELLANEOUS QUESTIONS. 

(1) What is the value of 14 barrels of soap at 4|d. per lb«, 
each barrel containing 254 lb. ? Ans. £66 IBs. 6d. 

(2) An oilman bought 417 cwt. 1 qr. 15 lb. gross weight of 
train oil, tare 201b. per 112 lb. ; how many neat gallons were 
there, allowing 7^ lb. to a gallon ? Ans. 5120 

(8) What quantity of raisins can I have for £3 IO5. if 7 lb. 
cost 2s. lid.? Ans. l^cwt. 

(4) How much must I pay for 25 barrels of figs, each 3 cwt. 
3 qr. 19 lb. gross, tare 17 lb. per barrel, at £2 135. 5^. per 
xwt. ? Ans. £251 135. l^d. 

(5) Bought 2 cwt. 2 qr. 241b. of sugar for £8 135 ^d. ; at 
how much must I sell it per lb* to gain 2 guineas on the 
Whole ? Ans. S^d. 

(6) What is the value of 21 hhda. of sugar, each 14 cwt. 
1 qr. 26 lb. gross, tare in the whole 135 lb., tret 4 lb. per 104, 
ftt £1 1884 d||^d< per cwt. ? Ans. £557 I85. 6^ 
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(7) A linen-draper received from Ireland 150 pieces of 
cloth) each containing 25 yards, which stood him in 3s. 2^d. 
per yard ; what did the whole come to ? Ans, 601 lis, 3d. 

(8) A gentleman has an annuity of £700; I desire to know 
how much he naay spend daily, that at the year's end he may 
have saved 150 guineas, and given to the poor 15s. 9d. per 
week ? Ans. £1 Is, 6f d.— 53 rem, 

(9) What is lihe interest of £563 125. %\d, for 265 days, 
at 5 per cent, per annum ? Ans, £20 95. 2\d, — 345 rem, 

(10) What is the value of 35 cwt. 1 qr. 12 lb. of currants, 
tare 157 lb., tret 4 lb. per 104, at £5 19s. 7Jd. per cwt. ? 

Ana. £195 55. 11^^. 

(11) If by selling cambric at 12s. 6d. per yard, I gain 25 
per cent., what would be the gain per cent., at 13s. per yard? 

Ans. £30 

(12) How many pairs of shoe* at 5s. 9d. per pair ought to 
be given for 3 J dozen pairs of stockings, at 17s. 3d. per 
pair? ^«5. 126 

(13) If by selling hops at £3 10s. per cwt. the gain be 30 
per cent., what would be the gain per cent, if sold at £4 5b. 
per cwt. ? Ans. £57 175. l\d. — Q rem. 

(14) Bought spices at £10 10s. per cwt., and sold them 
again at 2s. Ofd. per lb. ; what was the gain per cent. ? 

Ans. £10 

(1 5) A has raisins at 7^d. per lb. , and B cheese at 5d. per lb. ; 
what quantity of raisins should be given for 3 cwt. S qr. 7 lb. 
of cheese ? Ans. 2 cwt. 2 qr. 4 J lb. 

(16) A steeple produced on level ground a shadow 280 feet 
long, when my walking-stick, of 3 feet 4 inches long, by 
being placed upright, caused a shadow of 4 feet 9 inches ; 
what height was the steeple? Ans. IdQfeet, 5ff inches 

(17) My agent sends me word he has bought goods to the 
value of £500 13s. 6d. upon my account ; what will his com- 
mission come to at 3^ per cent. ? 

Ans. £17 105. b^d. — 68 rem. 

(18) What is the amount of £1000 for 6 J years at 4f 
per cent, per annum, simple interest? Ans. £1261 55. 

(19) Wbat cost 19 packs of cloth, each 14 pieces, and each 
piece 24 yards, 3 qr. 3 n., at the rate of 6s. 8d. per yard ? 

Ans. £2211 25. 6d. 

K 
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(20) If f of an ounce cost J of a ahiUiog^y what will -f of a 
pound cost ? Ans. 17s, 6d, 

(21) A has a cheese at 9^. per lb., and B sugar at 7^ 
per lb. ; what quantity of cheese should be given for 5 cwt. 
1 qr. 18 lb. of sugar 7 An$, 4: cwt. 1 qr> 2^-^lb, 

(22) A gentleman spends one day vrith another £1 7s. lO^d.^ 
and at the year's end lays up £340; what is his yearly income 7 

Ans. £848 145. 4^^ 

(23) A grocer mixed tea at 4s. 2d« per lb. with other at 
5s. 4d. per lb. ; how must he sell the mixture per lb. to gain 
30 per cent 7 Ans. 6«. 2-^^ 

(24) How many pieces of paper, of j of a yard wide 
and 20 feet long, will cover a room 70 feet 10 inches 
round, and 5 feet 9 inches high 7 

Ana. 9 pieces and -^ of apiece 

(25) What wiU £296 10s. amount to in 17 j^years at 4^ 
per cent per annum 7 Ans. £533 6d. 3^d, 

(26) What is the value of 10 casks of prunes, each 3 cwt 

1 qr. 16 lb. gross, tare 17| lb. per cwt., tret 4 lb. per 104, at 
£2 15s. lOJd. per cwt 7 Ans. £76 155. 6|d 

(27) A jeweller sold jewels to the value of £1200, for 
which he received in part 876 pistoles, at 16s. 6d.each ; what 
sum remains unpaid 7 Ans, £477 65. 

(28) If 1 cwt. of cheese cost £2 2s., how much can be 
bought with £23 10s. lOfd. 7 Ans. 11 cwt. 23 lb. — 1456 rem, 

(29) If I buy a yard of cloth for 14s. 6d., and sell it for 
16s. 9d., what do I gain per cent 7 

Ans. £15 10s, 4J. — 24 rem. 

(30) If for 2s. 7 Jd. I can buy 7 lb. of raisins, what quantity- 
can I have for £1059 14s. 3d. 7 Ans. 504 cwt. 2 qr. 14 lb. 

(31) Sold 4 hhds. of tobacco ; No. 1 weighed 5 cwt. 1 qr. ; 
No. 2, 7 cwt. 3 qr. 17 lb.; No. 8, 6 cwt. 18 lb. ; No. 4, 7 cwt. 

2 qr. 15 lb., at 7^d. per lb. ; what do they amoimt to 7 

Ans. £94 65. 84. 

(32) Twelve hogsheads of cider being sold for £64 12s., 
the gain was found to be £18 18s. 6d. ; what was the prime 
cost per gallon 7 Ans. Is. 2^d. per gallon 

(33) A merchant in Lisbon remits to London 5325 milreis, 
250 reis ; how much sterling will it amount to, exchange 
bemg 5s. 6d. per mikei 7 Ans. £1464 Ss, lOld. 
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(34) Bought a ton of wine for £78 178. ; at wHat price 
must I sell it per quart to gain £5 10s. bj the whole, when 
22 gallons had leaked out ? 

Ana. 1^. lOd, per quart, -^^ = ^^^ 

(35) A tobacconist would mix 20 lb. of tobacco at 9d. per 
lb. with 60 lb. at 12d. per lb., 40 lb. at 18d. per lb., and 12 lb. 
at 24d. per lb. ; what is a pound of this mixture worth ? 

(36) A room 30 feet long and 18 feet wide, is to be covered 
with painted cloth of f yard wide ; how many yards vdll cover 
it, and what will be the cost at 6s. 8^d. per yard ? 

Atu, quantity 80 yardsy and cost £26 16«. Sd. 

(37) At what rate per cent, will £956 amount to £1314 
10s. in 7^ years, simple interest ? Am. 5 per cent. 

(38) How many lb. of sugar at 4^d. per lb. must be given 
in barter for 60 gross of bottles^ at 88. 8d. per gross 7 

Ana. 13SQ lb. \i:=i 

(39) In 7 cheeees, each weighing 1 cwt. 2 qr. 5 lb., how many 
allowances for seamen, each weighing 5 oz. 7 dr. ? 

Ans, 3563f4- eharee 

(40) How many planks of 15 feet long, and 15 inches wide, 
will floor a warehouse 60 feet 6 inches long, and 33 feet 
6 inches wide ? Ana. 108^ = ^ 

(41) In 3 casks of oil weighing as follows, first 4 cwrt. 191b., 
second 3 cwt. 1 qr. 17 lb., ti^ird 5 cwt. 3 qr. 19 lb. how many 
gallons, allowing 16 lb. per cwt. tare, and 7^ lb. neat to a 
gallon 7 Ana. 172f| gallons 

(42) What mtist I pay for. 10 hhds. of sugar, each weigh- 
ing 11 cwt 1 qr. 27 lb., at £2 13s. 9d. per cwt. ? 

Ana. £308 Us b^d. -^^ = ^ 

(43) What is the value of 871 cwt. 3 qr. 8 lb. of sugar, at 
£3 178. 9|d. per cwt 7 Ana. £3391 Oa. bid.—24: rem. 

(44) What is the value of 319 cwt 3 qr. 17 lb. of cottpn, at 
£3 178. 3^ pet cwt, tare .4 lb. per cwt 7 

Ana. £1192 Sa. Id.^^^ 

(45) If f of a gallon cost f of a pound, what will f of a 
tun cost 7 £105 

(46) A bankrupt's effects amounted to £3879 10s. 6d., and 
his creditors received 88. 9^d. in the pound ; how much did 
his debte amount to 7 Ans. £8825 da. 2^—138 renu 
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(47) A Tintner bought a pipe ot wine at 7s. 6d. per gallon, 
with which he mixed a certain quantity of water, and sold 
the mixture at 10s. per gallon ; his gain upon the whole waa 
£19 13s. ; how many gaUons of water did he put in ? 

Ans. legations 

(48) A gentleman delivered to a goldsmith 137 oz. 6 dwt. 
9 gr. of silver, and ordered him to make it into tankards of 
17 oz. 16 dwt. 10 gr. each ; spoons of 21 oz. 11 dwt. 13 gr. 
per dozen ; salts of 3 oz. 10 dwt. each ; knives and forks of 
21 oz. 11 dwt. 13 gr. per dozen together; and for every 
tankard to have one salt, a dozen of spoons, and a dozen of 
knives and forks ; what number of each sort must he have ? 

Ans, 2 of each sort, and 8 oz. 9 dtirt. 9gr, over 

(49) Bought 54hhd8. of wine at 5s. 8d. per gallon, ofwhicb 

1 kept 3 hhds. for my own use, and sold the remainder for 
what the whole cost me ; at how much did I sell it per gallon ? ' 

Ans. Bs, 

(50) Bought sugar at £3 8s. 6d. per cwt, and sold it 
again at lO^d. per lb. ; what is the gain per cwt. and per 
cent. ? 

Ans. £1 9s. M. per ewt.^ £43 1*. 8JA per c«nf.— 64 rem. 

(61) Bought 274 yards of cloth for £217 98. 9d., half of 
which cost 14s. 6d. per yard ; what did the remainder cost 
me ner yard ? Ans. lis. Bd. 

(52) The sum of £1000 is to be divided among 3 men in 
such a manner that if A has £3, B shall have £6) and C £8 ; 
how much must each receive ? 

Ans. A £187 10»., B £312 10*., C £500 

(63) What must I pay for 179 cwt. 1 qr, 13 lb. of sugar, at 
£2 8s. ejd. per cwt. ? Ans. £436 2s. ll^d. ^^ 

(54) If a piece of wainscoting be 8 feet 6|- inches long, and 

2 feet 9f indies broad ; what is the superficial content, and 
the. value of it at lO^d. per foot? 

Ans. 24: feet in. 3p. ; mlue £1 ls.^26 rem. 

(56) A draper bought 28 pieces of stuffs at £4 per piece ; 
he sold 10 of them at £4 6s. each, and 8 at £4 88. each ; how 
must he sell the remainder to gain 10 per cent, by the whole 
quantity ? Ans. £4 10s. 

(56) Laid out £150 10s. in wine, at 48. 3d. a gallon, some 
of which received damage in carriage, and I sold the rest at 
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5s. 9d. per gallon, wluch produced onl^ £97 lOs. 6d. ; what 
quantity was damaged ? Ans, B69 gallons 

(57) What is the interest of £320 10s. for 258 days, at 

5 per cent, per annum ? Ana. £11 6«. 6^. — 62 rem. 

(58) What is the interest of £842 from the 6th of March 
to the 24th of June the same year, at 8^ per cent, per 
annum? Ans. £8 17fi. 7^d, — 20 rem, 

(59) How many yards of cloth, at 17s. 6d. per yard, can I 
have for 13 cwt. 2 qr. of wool,, at 14d. per lb. 

An3, 100 yardsy 3 qr, J 

(60) Bought 58 yards of linen, at 15^d, per yard, which I 
sold for £4 16s. 8d. ; what did I gain per yard ? Ana, 4^(iL 

(61) Sold a quantity of goods standing me in £3 15s. at 
one time for £4 10s., and the like quantity at another time 
for £5 ; what difference of gain per cent, does it make ? 

Ana. £13 6«. 8fl?. 

(62) A gentleman has an annuity of £864 10s. ; I desire 
to know how much he may spend daily, thi^t at the. yearns end 
he may lay by 100 guineas, and give to the. poor 10s. 6d. per 
week ? Ana. £2 0«. Ijc?.— 287 rem. 

(63) What is the interest of £3591 10s. 8d. for 219 days, 
at \\ per cent per annum ? Ana. £96 196. hd. — 146 rem* 

(64) A merchant bought a parcel of jewels for £220 ready 
money, and sold them again for £440, payable at the end of 

6 months ; what did he gain thereby, allowing 6 per cent, per 
annum discount 7 Ana. £207 3«. %^d. 

(65) A stone measures 4 feet 6 inches long, 2 feet 
9 inches broad, and 3 feet 4 inches deep ; how many solid 
feet does it contain, and what is the value of it at 9.^d. per 
foot? 

Ana^ content 41 feet 3 in. ; vahu £1 12^. 7|c^. — 6 rem, 

(66) A has 648 yards of cloth at 148. per yard ready 
money, but in barter will have 16s. ; B has wine at £42 per 
tun ready money ; I demand the price of the wine in barter, 
and how much must be given for the cloth ? 

Ana. £48 the tun, and 10 tuna^ 8 hhda. 12 gallona of wine 

muat he delivered in barter-hblQ rem. 

(67) A gentleman in his will left £50- to th^ poor, and 
ordered that ^ should be given to old men, to have 5s. 
each ; \ to poor women, to have 28. 6d. each ; \ to poor boysi 
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to hare la. each; |- to poor girLs, to liaye 9d. each; and the 
remainder to the person who distributed it ; I demand how 
many of each description there were, and how much the 
|>6r8on who distributed the money had for his trouble. 

Aru, 66 fiteit, 100 wamsfij 200 boySy 222 girls^ and 
the person had £2 1^. 6(/. far his trouble 

(68) A delivers to B 5 cwt 2 qr. 10 lb. of rice, at 3^d. per 
lb., one-third of which is to be paid in ready money, and the 
remainder in linen, at 2b. 8^. per yard ; how much linen 
must B give A ? Ans. 44 yds. Sqr, 3 n. — 18 rem. 

(69) A merchant bought 400 pieces of cloth at £12 per 
piece, which he shipped for Spain, and to have returns from 
thence, one-half in wine, at £30 per pipe, and the other half 
in rice, at 288. per cwt. ; I demand how much of each he is 
to receive. 

Ans. SO pipes of wine; 1714 cwt Iqr. 4Z6. of rice 

(70) Giive 30^ yards of satin, at 18s. 4d. per yard, for 6 
cwt. 1 qr. 20 lb. of tobacco ; how much was the tobacco 
valued at per lb. ? Ans. 9^. — 20 rem. 
' (71) Of a piece of cloth, containing 20*125 yards, a part 
was sold for £5*46 ; what quantity remained, supposing the 
whole to be w<»rth £18'35 ? Ans. 14*13686 tforda 

(72) How many ingots of silver, each 7 oz. 19 dwt 13 gr., 
at 4s. 9^d. per ounce, may be bought for 500 guineas ? 

Ans. 274 

(73) What is the discount of £125 for 21 days, at 5 per 
cent, per annum ? Ans. Is. 2d. — 66 rem. 

(74) Shipped 305 casks of butter, weighing 546 cwt. 2 qr. 
14 lb., which cost me £2 78. 6d. per cwt ; paid for duty 7d. 
per cwt, cooperage £2 158. 9^d., boat hire 15s., porterage, 
&c., £11 19s. 6d., warehouse-room £3 Is. 6d. ; what does 
the butter stand me in when on board ? 

Ans. £1332 15«. 4d. 

(75) A mercer bought 3\ pieces of silk, each containing 
24| eUs, at 68. Ofd. per ell ; how much did they cost? 

Ans. ££tQ Ss. 4|c7. 

(76) A grocer mixed 3 cwt. 2 qr. of sugar at 5d. per lb. 
with 5 cwt 1 qr. 24 lb. at 4^d. per lb. ; what is the value of 
this mixture per cwt 7 Ans. £2 2«. 4f d. — 188 rem*, 
' (77) A bankrupt is indebted to A £317 19s«, to B £217 
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10s., to G £186, to D £74 9r. ; liis estate is worth only 

£849 18& ; how must it be divided ? 

Ana. A's share £139 15*. 7d.— 8952 rem. 
B's share £95 12«. 4^^^.— 5508 rem. 
CPs share £81 15^: 4|d— 15798 renu 
Us share £32 i4«. 1^1.— 1578 rem. 

(78) What is the compound interest of £860 for 2 years, 
at 4| per cent, per annum, the interest payable half-yearly ? 

Ans. £84 13^. 1^. 

(79) Bartered 127 pieces of cloth for 3589 ells of holland, 
at 7s. lid. per ell English ; what was the value of the cloth 
per piece ? Aris. £113^ ^\d, — 94 rem. 

(80) In B hhds. of sugar, weighing as follows— -i-the first 
3 cwt. 2 qr. 18 lb. gross, tare 67 lb. ; the second 3 cwt. 1 qr. 
191b. gross, tare 531b.; and the third 3 cwt. 1 qr. 19 lb* 
gross, tare 49 lb., and allowing tret to each as usual — what is 
Sie neat weight and the value of the whole, at £2 10s. 9d« 
per cwt.? 

Ans. 8 cwt 2^. 17 Ih, neat; value £21 19^. O^d, — 84 rem. 

(81) A and B trade together; A puts in £320 for 5 
months, B £460 for 3 months, and they gained £100 ; what 
must each man receive ? 

Ans. A £53 13«. 9f d^.— 186 rem. ; B £46 6«. 2fl?.— -112 rem. 

(82) Sold goods amounting to £700, to be paid at two 4 
months ; what is the present worth at 5 per cent. ? 

Ans. £682 19^. 5j^ 

*(83) If by selling 1 cwt. of sugar for £1 13s. 4d. the gain be 

6s. 8d., what is the gain on 3 cwt. 2 qr. 20 lb., and how much 

per cent. ? .Ans.£l 45. 6^. — 16 rem, gain, and £25 per cent. 

(84) Bought 27 bags of ginger, each weighing gross 84f lb., 
tare If lb. per bag, tret 4 lb. per 104 lb. ; what do they 
come to at 8|d. per lb. ? Ans. £76 13*. 2|fl?. — 2 rem. 

(85) Shipped for Jamaica 550 pairs of stockings at lis. 6d. 
per pair, and 460 yards of cotton at 14d. per yard, in return 
for which I had 46 cwt. 3 qr. of sugar at 24s. 6d. per cwt., 
and 1570 lb. of indigo at 2s. 4d. per lb. ; what balance remains 
due to me? £102 12«. ll^d. 

(86) A merchant, with a stock of £575, gains £150 in 10 
months ; how much wiU he gain with a stock of £1500 in 16 
months ? Ans. £626 Is. 8|d^.— 275 rem. 
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(87) A person bought a quantity of serge and lining for 
£61 98. 2d. ; there were 236 yards of serge, at ds* 4d. per 
yard, and for every 2 yards of serge he had 3 yards of 
lining ; how many yards of lining had he, and what did it 
cost per yard ? Ana. 354 yarda^ at Ihd. per yard 

(88) A draper bought a piece of cloth at 3s. 2d. per yard, 
and sold one-third of it at 4s., one-fourth at 3b. 8d., one-fifth 
at 3s. 6d., and the remainder at 38. 4d. per yard ; his gain 
upon the whole was 15s. 2d. ; how many yards did the piece 
contain, and what was his gain per cent. ? 

Ans, 30 yards; gain per cent, £15 19*. %^. — 30 rem. 

(89) A person bought 360 yards of cloth, consisting of two 
sorts, for £331 4s. ; the quantity of the worst sort was to that 
of the best as 2 to 3, and the price of the best to that of the 
worst per yard as 5 to 4 ; I demand the quantity of each, 
and the prices per yard. 

Ana, 144 yarda at I65., and 216 yarda at 20*. per yard 

(90) A person bought two parcels of goods, that weighed 
together 9 cwt. 3 qr. 16 lb., which cost £97 17s. 6d.; their 
difference in weight was 1 cwt. 2 qr. 16 lb., and of price £8 
13s. 3d. ; each respective weight and value is required ; also 
how much each parcel cost per lb. 

Ana. Greater parcel 5 cwU 3 qr, 2 lb., which coat £53 5s. 4^d. ; 

or, la. 7f rf. per lb. — 104 rem, 
Leaa parcel, 4 cwt qr. 14 lb., which cost £44 12^. l\d. ; 

or, la, lid. per lb. — 318 rein. 



TUB EKD. 



Frederick Warm £ff G?., Publishers. 

SCHOOL AN D FAMIL Y ATLASES. 

THE COLLEGE, super-royal 8vo. A New Edition, con- 
taining 33 Maps fully coloured, gilt edges, new style, los. 6d. 
THE JUNIOR, super-royal 8vo, containing 14 Maps fully 

coloured, gilt edges, new style, 51. 

THE COLLEGE CLASSIC, coloured in outline, half- 

bound, I ox. 6d, 

THE JUNIOR CLASSIC, containing 15 Maps coloured 

in outline, half-bound, 5^. 
All these Atlases are now under the most careful superintendence, and 
contain every alteration or discovery that from time to time occurs. Par- 
ticular attention is given to the Binding and the Colouring. 

THE CHEAPEST SHILLING ATLAS EVER PUBLISHED. 

WARNE'S SHILLING ATLAS. Twelve Principal 

Maps, containing every point necessary for early instruction. Drawn 
by Professor Hughes ; engraved by Stanpou) j printed in colours 
(best style) by Vincxnt Brooks. 

VNirOKH IN SIZE, 

THE OUTLINE OF THE TWELVE MAPS. 
THE PROJECTIONS OF THE TWELVE MAPS. 

JFrke ONE PENNT, sewed; or cloti, TWOPENCE, 

WARNE'S 

NEW AND EXTENDED 

TABLE BOOK, 

For the Use of Schools and Junior Classes, 

Royal i^mOf 356 pp., price One Shillings 

WATTS' SCRIPTURE HISTORY. 

Revised Edition, with Map and New Binding. 

SCHOOL POETRY BOOKS. 

Pttt 8tM, I £8//., frict I/., cloth gilt, C$hured Jllustratim, 

EASY RHYMES AND SIMPLE POEMS. 
CHILDREN'S HARP ; or. Select Poetry for the Young. 

In f tap. 8v«, ththyfrkt %s., cloth gilt y 

POETRY FROM THE BEST AUTHORS. By Anne 

Bowman. The Tenth Edition. 

Bedford Street^ Covent Garden* 



Frederick Warne {# C5y., Pnblifhers. 

In demy 8to, price xs., dbth, gEt lettering, 
WARNE'S * 

VICTORIA PICTURE SPELLING BOOK. 

With Thiee Hundred and Eighty-four IlhutratioDS. 

TbirtUtb Tbtmand. 

This Edition is produced with erery madern Improvement that can be bronglit into 
practice in the publishmg of a book: Carcfhlly edited, -with a laree quantity of original 
matter, weU prmted on good paper, and solidly bound, it is rery tar n svlranoe of any* 
thing ret in use*« In its i6o pages it cmtains the neceaaiy gronndwork of a primaiy 
educatioo, and as a National School Boole has an immense sale. 

In fcap. 8vo, 91/., strongly bound, postage %d, 

WALKINGAME'S ARITHMETIC; 

MODERNIZED^ REriSED^ JND CORRECTED^ 

By E. LETHBRIDGE, M.A., 

Late Scholar and Exhibitioner of Exeter Colle^ Oxford, and Special T>nor to die Ciril 

Senrice Biammatifloa. 

The KEY to the above, fcap. 8ro, ar. 6d, 

ENGLISH SPELLIN G BOOKS. 

In fcap. Svo, NINEPENCE each, strongly hound, 

MAYOR'S BRITISH SPELLING BOOK. 

GUY'S 

CARPENTER^S „ with Meanings. 

FENNING'S UNIVERSAL „ 

VYSE'S NEW LONDON „ 

The advantages that Warne's New Spellings pcssess oirer all other 
Cheap Editions of a similar class are, viz. : — 

z. The Editing; everything being thoroughly revised and brought 

down to the present date, 
s. The Woodcuts; all being new and ustd in these Bools for thd fbst 

time. 

3. The Typography ; a new type with a large face being used. 

4. The Paper, Printing, Binding; the superiority of which should at 

once ensure the substitution of Warnb'8 £dition6 fat those 
now in use. 

Also, Superior Editions^ in post Zvo, price ONE SHILLING^ 

bound, of 

MAYOR'S SPELLING BOOK. 
GUY'S BRITISH SPELLING BOOK. 
CARPENTER'S Ditto, with full Accentuation, 

Bedford Street^ Cevent Garden^ 
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Frederick TVarne £sf C?., Publishers* 

In 2 vols, demy 8vo, price icxr. cloth ; i2j. with g^lt edges ; or half- 
calf extra, idr. 

THE PEOPLES EDITION OF 

HALF-HOURS WITH THE BEST AUTHORS. 

Selected and Edited by CHARLES KNIGHT. 

With Sixteen Steel Portraits, 

'* This book contains 300 Extracts of the best efforts of our great 
standard authors, whether they be poets or historians, essayists or 
divines, travellers or philosophers, arranged so as to form half-an- 
hour's reading for every day in the year. The study of this work will 
be the true foundation of that knowledge which renders men famous 
and celebrated." — Daily News, 



In 4 vols, crown 8vo, price 21 j. cloth, new style, beautifully printed 
by Ballantyne & Co., with New Steel Illustrations, 

HALF-HOURS WITH THE BEST AUTHORS. 

A LIBRARY EDITION, 

m 

Remodelled throughout by its original Editor, Charles Knight, 
with selections from authors added, whose works have placed them 
amongst the "Best Authors" .since the publication of the First 
Edition. 



In z vol. demy 8vo, cloth, 5J. ; or half-calf extra, 8x. 

HALF-HOURS OF ENGLISH HISTORY. 

Selected and arranged by CHARLES KNIGHT. 

Forming- a Companion Series to the *' Half- Hours with the Best 

Authors," 

The articles are chiefly selected so as to afford a succession of graphic 
parts of English History, chronologically arranged, fh)m the considera- 
tion that the portions of history ug^^hig^^^erg^reade^delight to 
dwell are those which tell soq^^^^^^^^^^BBSS^^elf, or 
furnish some illustration whicf^^^^^^^^^^^^^^^^^Bneral 
interest. 

Bedford Stn 




